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stroke, 36 inches; adjustments of blank 
holder and punch, 14 inches; distance 
between uprights, 73 inches; bottom of 
blank holder slide, 60 x 60 inches; dis- 


of tinware, copper goods, shect steel, 
iron goods, &c. Among the articles which 
can be drawn on them are steel sinks, re- 
flectors for locomotive headlights, ship 


Toggle Joint Drawing Press. 


The accompanying engraving represents 


the largest drawing press made by the 
Stiles & Parker Press Company, of Middle-| ventilator halves, stove tops, large|tance from bed to bottom of outer slide, 
town, Conn., and 205 Center street, New/|trays and many other articles of|when slide and adjustment are up, 53 


mm 


Ml 





PRESS. 


THE STILES TOGGLE JOINT DRAWING 


York. The first machine of this size was|large dimensions. It is stated that 


inches; largest blank, 60 inches; largest 
punch for deep work, 36 inches; largest 


shipped some time since and the second 
one is now well under way. 

_ This press weighs 130,000 pounds and 
1s designed to meet the requirements of 
manufacturers of very deep and heavy 
drawn goods, including the largest kind 


they are much heavier and stronger in all 
their parts than the presses hitherto put on 
the market for these purposes, and can be 
operated with greater ease and less ex- 
penditure of power. Length of blank 
holder stroke, 22 inches; length of punch 


punch for shallow work (for depths not 
exceeding one-sixth of punch stroke), 48 
inches; size of fly wheels, 38 x 6 inches; 
speed of fly wheels, 250 revolutions; pro- 
portion of gearing 1 to 63; number of 
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gears, 109 inches; floor space, about 
114 x 115 inches; extreme hight, 18 feet. 
This press embodies the results of ex- 
periments extending over many years. 
The object of these experiments was to 
discover a mechanism imparting the same 
kind of movement to the blank holder 
slide which is used in the *‘ cam ” draw- 
ing presses, and obviating, on the other 
hand, the many serious defects which are 
unavoidable where the blank holding is 
effected by the direet action of cams. The 
pressure required to hold even a medium 
sized blank amounts to a great many tons. 
In ‘‘cam presses,” as hitherto made, this 
heavy pressure falls on the cams and their 
faces, while they are rapidly revolving in 
contact with the rollers beneath them, and 


strokes per minute, 4; diameter of large 


THE 

have no effect on the action of the ma- 
chine. The upper members of the toggle 
joints are swiveled on heavy studs or shafts, 
fastened in the main frame of the press, 
while the lower ones are seated in the blank 
holder slide. The construction of the 
presses is such that during the first half of 
the plunger’s descent, the toggle links 
move toward their stenkahsened position, 
which they maintain during the rest of 
the down stroke of the plunger. It will 
be understood that when the toggles are 
straightened, that is to say, their three 
working centers on the same vertical line, 
there is absolutely no further movement of 
the blank holder, and that this positive 
standstill lasts not for a moment only, but 
during that whole portion of the stroke, 
which is technically known as the ‘‘ dwell.” 





on the slender pins on which these rollers! It is stated that this constitutes the princi- 


are supported. The cam and roller sur- 


pal point of superiority of this machine | 


faces, thus moving under exceedingly | overother toggle drawing presses, in which 
heavy pressure, soon lose their accuracy! the toggles are really never at a perfect! by the Ashland Iron and Steel Company, 























E is Particulars of ores each day. 
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September 28... 258 | 47 100 | 2300 178,020: 118,680 116,100 | 116,100 | 64,500 
September 29...) 260 47 | 100°) 2500 179,400 119,600 117,000 117,000 | 65,000 | 
September 30...) 260 47 100 | 2300 179,400 119,600 117,000 117,000 | 65,000 | 
October 1....... 239 | 47 100 | 2300 191,200 191,200 47,800 47,800, 71,700 
October 2.......| 255 | 47 100 | 2300 204,000 204,000 51,000, 51,000 | 76,500 
October 3....... | 257) 47 | 100 | 2300 205,600 = 205,600 51,400 51,400) 77,100 | 
October 4....... 235 | 47 100 | 2300 188,000 188,000 47,000, 47,000 70,500 
Total........|| 1764 1,325,620 | 1,146,680 547,300 547,300 | 490,300 


Average speed of engine 36 revolutions per minute, equals 9540 cubic 
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whose operations were to some extent con. 
fused with those of Parker & Topping. 
The facts of the case are as follows : Pay. 
ker & Topping, of Brainerd, Minn., have 
the contract for making the castings for 
the Eastern division of the Northery 
Pacific Railroad. The American Foun. 
dry Company, of Tacoma, Wash., have 
the contract for castings for the Wester, 
division of the same road, Helena, Mont.. 
being the dividing line. Parker & Top. 
ping, of Albina, Ore., have a contract for 
furnishing the castings for the Pacific dj. 
vision of the Union Pacific system. 
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Extraordinary Output of Charcoal 


Pig Iron. 





| M. R. Hunt, manager of the Hinkle 
| Furnace, at Ashland, Wisconsin, owned 


) 


Iron each day. 


Total. 
| 


le iA seit is isis 
598,400 || 16) 105) 26'.........).... 147 
598,000 |} 73| 4) 38! 16) 221i...) 197 
598,000 ||....) 14.100 20 6 140 
540,700 |j....| 64) 46) S2i..../.... 142 
586,500 || 79) 63) ...)..../....1... | 142 
591,100 |} 44) 34)....!.... 37) 35) 10 
540,500 || 17] 38 86....!..../.... 141 


4,057,200 || 229, 822) 2 











feet of air per minute. 


Furnace Run 
Coal consumed 
Bushels coal per ton (22 pounds to bushel 
Pounds ore consumed 
Pounds ore to ton iron 


Recapitulation. 


SRR reer er ete T re fin, ehewterees 


Tons limestone used 
Pounds limestone per ton 


Previous total. (2341 3162 1170 


265; 148) 128)\7214 
Grand total. . . |2570 3484/1461, 383, 212) 1683/8225 











1764 charges. 


82,908 bushels. 


82 17-100 


haa a latbedlaiasitntiatsbaa oheKllie canes 4,057,200 


Furnace Register of the Ashland Iron and Steel Company. Blast No. 3, Fifty-sixth Week. 


and smoothness, when, instead of holding 
the blank with absolute steadiness, which 
is the most essential requirement in draw- 
ing sheet metal, they put a constantly 
varying pressure on the blank. The con- 
sequence is that frequently metal of greater 
thickness than is desirable has to be used 
in order to make it stand under the un- 
even pressure of the blank holder, or 
where it is impracticable to use thicker 
metal, a greater number of operations have 
to be resorted to for finishing the article 

Another difficulty, for which press 
makers have long been seeking a remedy, 
is that when the cams have brought the 
blank holder down and are putting upon 
it the required pressure the plunger or 
drawing action commences, and since this 
is affected by the same shaft the increased 
strain on it causes it to spring slightly, 
and thereby partially relieve or decrease 
the pressure on the blank holder just at 
the time when it is important that it 
should be fully maintained. This is the 
origin of the ‘* top wrinkle ” so often seen 
in deep drawn articles, and which it is 
very desirable to avoid. 

In designing this toggle joint drawing 
press the object was to obviate these dif- 
ficulties and produce a press in which the 
least possible wear and yielding under 
pressure shall take place, and to so ar- 
range that what wear does take place shall 


standstill, and which, therefore. instead of 
obviating the irregularities of cam presses, 
make it even less possible to keep a uni- 
form pressure on the blank. The strain 
arising from the pressure put upon the 
blank is transferred through the straight- 
ened toggle links to the frame of the 
press, relieving entirely the main shaft 
from all friction and wear due to the 
blank holding. A uniform pressure is put 
on the blank during the whole operation 
of drawing. 


A tract of 16 acres in the southern part 
of Chicago has been purchased by the 
American Malleable Iron Company, who 
pay $3000 an acre, or $48,000 tor the 
tract. This company, which has a capital 
of $500,000, has among its members such 
men as Franklin H. Head, E. B. Bailey, 
H. 8. Burkhard, John E, Wittemore, John 
E. Pope, of Cleveland, and others. New 
works to cost upward of $100,000, giving 
employment to nearly 500 men, will be 
erected at once and malleable iron cast- 
ings manufactured. The tract is adjacent 
to the Illinois Central Railroad at Burnside 
Station. 





An erroneous item appeared in our issue 
of September 25 concerning the American 
Foundry Company, of Tacoma, Wasb., 


reports that in the seven days ended 
October 4 his furnace turned out 1009 
gross tons of pig iron. The best day's 
run was 150 tons and the worst 141 tons. 
The stack of this furnace is 60 feet high, 
and the diameter of the bosh is 12 feet. 
The work was done with all ores, no scrap 
or mill cinder being used. The ores 
came from the Gogebic range. This sur- 
passes the record of any other charcoal or 
coke furnace of equal size, so far as we 
know. The accompanying tabulated state- 
ment gives full particulars of the whole 
week’s run. 


The project of driving a 5 mile tunael 
straight through the backbone of the con- 
tinent, entering the snow capped range of 

|the Rocky Mountains proper in Clear 
| Creek County, Col., 60 miles due west 
from Denver and coming out ect or near 
‘the head of Snake River, in Summit 
County, on the west side of the range is 
|making good progress. One result will 
_be the shortening of the railway distance 
_ between Denver and Salt Lake City 200 
miles. The thick granite crust of Mount 
Kelso has been penetrated 3000 feet and 
_the bore on the west side, at Ruby Mount- 
‘ain, measures 1400 feet. It is said that 
the veins of precious metal already cut 
into are worth all it cost to reach them. 
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Another Elegant Sound Steamer. 





The new steamer Plymouth, for the 
Fall River line, has made her trial 
trip with results fully up to expecta- 
tions and is ready for service. She 
will be a worthy consort for the Puri- 
tan and Pilgrim, which she much resem- 
bles in general outline and in other 
important particulars, although she is 
assumed to be an improvement on any of 
her predecessors. Her hull was con- 
structed by the Delaware River Iron 
Shipbuilding Works, at Chester, Pa., and 
the engine builders are the W. & A. 
Fletcher Company, of New York, other- 
wise known as the North River Iron 
Works. Her length over all is 366 feet, 
and over the water line 351 8 inches; 
breadth over guards, 86 feet; breadth of 
hull, 50 feet; draft of water, loaded, 12 
feet: distance from keel to top of down 
deck, 554 feet. The distinguishing feat- 
ure is the style of engine—four cylinder, 
triple expansion, double inclined, of 5000 
horse-power, the first introduced on an 
American boat. 

The high pressure cylinder is 47 inches 
in diameter and the intermediate 75 
inches. These are placed forward of the 
shaft, the two low pressure cylinders (each 
81+ inches in diameter) being aft of the 
shaft. The maximum boiler pressure is 160 
pounds. One low pressure is connected with 
the same crank pin as the intermediate and 
the other with the same crank pin as the 
high pressure. All of the pistons have a 
stroke of 8} feet. Each low pressure cy}- 
inder has its own air pump and surface 
condenser, with independent circulating 
pump. The wheels are of the feathering 
type, like the Puritan’s. They are 30 feet 
in diameter, outside the buckets. There 
are 12 steel buckets on cach wheel, each 
13} feet long and 4 feet wide. Eight steel 
boilers, each 13 feet 1 inch long and 114 
feet in diameter, supply the engine with 
power. The boilers are athwartships, back 
to back, thus making two firerooms. The 
single funnel through which the smoke 
from the furnaces goes skyward is 104 
feet in diameter, and the top is 86 feet 
above the water. An arrangement of the 
donkey engine and wrecking apparatus on 
the main deck, where there is no liability 
to be submerged, as was the case on the 
City of Paris, is a commendable feature. 
The sea trial on Thursday developed a 
speed of 20 miles an hour down the bay, 
and was enjoyed by a large number of en- 
gineers, builders and steamboat officials. 
The revolutions of the Plymouth’s feath- 
ered wheels during the trip fluctuated be- 
tween 23 and 26. They will make 28 
revolutions under a pressure of 160 pounds 
of steam. Only 125 pounds were devel- 
oped on the special trip. The engines 
worked with marvelous smoothness, and 
were stopped inscantly and reversed on 
signal. 

—_—_——— EE 

The probable cost of an_ electrical 
plant to operate the Ninth Averue road, 
New York, has been figured out by the 
Traction en as follows: For 24 
trains, 3157 horse-power, including an 
extra 10 per cent. of power for emergen- 
cies, This power is to be obtained from 
four 800 horse-power engines, only two 
of which are to be used excepting during 
the hours of heavy travel. These engines 
will require 41 tons of coal of a grade 
that can be purchased at from $1.80 to 
$2.25, and at the highest price would 
cost $92.25 The steam motors require 
40 tons of high grade coal a day, which 
costs about $200. 





_ The Chicago Tribune says good progress 
1s making in freeing the city from smoke. 
The Olson burner is a steam jet device, 
and gives complete satisfaction. The 
Hutchinson burner has been applied to 
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many large boilers in Chicago with pro- 
nounced success, and stands the test of 
being attached to locomotives. Several 
railroads running into Chicago are fast 
equipping their engines with this device. 
The Stevens burner is finding favor among 
tugmen; the Weber and the Cliff devices 
are used by many business men on station- 
ary boilers. All these are steam jet de- 
vices. No complaint has been heard yet 
that they ruin boilers. Smoke Inspector 
Young says increased heat does not blister 
a boiler if it is accompanied by complete 
combustion, so that no soot accumulates, 
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Metal Reamers. 





Reamers, as usual in an engineer’s shop, 
says a correspondent of Industries, are 
implements that continually fail to meet 
the user’s expectation. They either break, 
wear under size, or make untrue holes. 
Various modifications of them do not 
seem to bring much improvement; indeed, 








Metal Reamers. 


the older ones are the best, as I hope to 
explain presently; but as to this I would 
like to invite the opinion of your en- 
gineering readers. Standard sizes tor the 
cylindrical parts of machinery include 
holes as well as the parts that fit into 
them; indeed, the holes are the most im- 
portant part, and a system of gauges is 
more asystem of reaming than anything 
else. I propose to make some remarks 
upon reamers, of a particularly ‘‘hetero- 
dox” kind, among which the main one 
will be that common multibladed reamers 
are wrong in principle and can never work 
well when there is no contact except with 
the edges. There must be other support 
or ‘‘ abutment” than cutting edges for any 
implement that produces true smooth 
work; nor is this a new discovery. 
Reamers with blades mounted,as in Fig. 1, 
were made by John G. Bodmer, and are 
described in one of his patents of more 
than 40 yearg ago. He had found out, 
doubtless by experience, that reamers 
without abutment would not make true 
smooth bores. Going still further back, 
even centuries ago, we find the bore of 
fire arms, almost the only kind of true 
holes required, were made by square 
reamers, or others with an abutment of 
wood that partially filled the bore. Still 
later than Bodmer, I may cite the experi- 
ence of J. Morton Poole who was the in- 
ventor of a very ingenious system of grind- 
ing calender and other accurate rollers, 
some of which required an axis of steel or 
iron, fitting the whole length. To make 
such holes he employed reamers up to 30 
inches long, made substantially like that 
by Bodmer in Fig. 1. 
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A common machine drill is a fair illus- 
tration of a multibladed reamer, in so 
far as the cutting support falls on cutting 
edges, and the result produced, although 
for obvious reasons less accurate than that 
of the reamer, the nature of the operation 
is the same. No one ever thinks of 
** drilling” a true smooth hole, unless it 
might be with a twist drill that fits closely 
in the bore, and thus gives an ‘“‘ abut- 
ment” for the cutting edges. If one goes 
into any machine shop where accurate 
smooth holes are required to be made, he 
will find in nearly all cases, perhaps all, 
some modification of a reaming apparatus, 
corresponding to Fig. 1—that is, with 
some kind of a permanent support behind 
or opposite the cutting edges, and the 
problem arises, Why not make. all reamers 
to conform to this method ? It will cost 
no more, perhaps less, to insert two or 
three blades, as in Fig. 2, leaving half or 
more of the stem or barrel at A for sup- 
port of the cutting action. The throats 
at E E E might have greater depth than 
shown in the illustration, so as to hold 
more chips, but they will hold as much as 
should be cut away with a finishing 
reamer. Any maker of such implements 
will supply them in this form without 
extra cost, and an experiment would 
prove the soundness or otherwise of the 
premises that I have assumed here. 
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A Large Chicago Building Contract. 





A building contract for something like 
$3,000,000 was signed last week. The 
building to be constructed is reported to 
be the largest in the world. The con- 
|tract was let by Otto Young to George 
A. Fuller & Co. The building is the new 
‘« Fair” structure, a mercantile enterprise, 
to occupy the south half of the block 
bounded by State, Adams and Dearborn 
streets. The entire construction of the 
building is covered by this one contract. 
The firm that is to build it now has under 
| way some of the most notable structures 
in the city, among them the Women’s Tem- 
perance Union Building, at La Salle and 
Monroe streets, and the tall Monadnock, 
at the corner of Dearborn and Jackson 
streets. The new Fair building will be 16 
stories high and will cost not far from 
$3,000,000. When completed it will rep- 
resent a value of $6,000,000, for the ground 
on which it will stand is leased at an annual 
rental of $154,000, which capitalized on the 
usual basis of 5 per cent. makes the property 
represent $3,080,000. There will be room 
in the new building for two and a half 
such stores as the Bon Marché of Paris, 
which has long been world famed as the 
greatest of retail mercantile establish- 
ments. The work will go on so as to 
interfere with the business of the store 
but slightly. The Dearborn street front- 
age will be built up three stories high, 
roofed over and occupied. Then the 
Adams street frontage and last the State 
street frontage will be put up in that 
way. The remaining 13 stories will be 
added without interfering but little with 
the business going on in the lower stories. 
The building will be absolutely fire proof. 
It will require about three years to com- 
plete the structure. 


a 





The Elgin Daily News prints particu- 
lars of the probable location of another 
large industry in Elgin, Ill. T.J. Linton, 
of Providence, R. L., has been working 
quietly for some weeks securing options 
on land and guarantees of aid in the shape 
of land and buildings. Everything looks 
favorable for the consummation of an im- 
portant enterprise in the shape of a brass 
rolling mill, novelty works, and eventually 
another watch case factory. Chicagoans 
are interested in the project. 
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Rolling Seamless Pipe From 
Hollow Ingots. 


[| With Supplementary Sheet of Engravings. | 








The Kellogg machine for converting 
hollow ingots into seamless pipe or similar 
articles consists of an organized machine 
composed of a series of rolls, alternately 
horizontal and vertical, supported in 
proper and suitable housings, which are 
secured to the bed plate of the machine, 
which is anchored to masonry. A _ per- 
fectly positive motion is secured through- 
out by means of properly proportioned 
gear wheels. 

The accompanying cuts give a general 
idea of the machine. Fig. 1 is a plan 
view, Fig. 2 is aside view of the pinion 
housing and Fig. 3 is a section, showing 
the two machines. They are built in pairs, 
with the pinion housing between them, 
one for blooming and the other for rolling 
pipe. 


Fig. 5.—Showing Arrangement of Mandrel, Pipe and Rolls, 


Power is transmitted from the engine 
shaft by the gearing shown, the engine 
being of the vertical pattern, and having 
a fly wheel weighing 25 tons, with cylin- 
der 30x 50 inches. The speed of each 
pair of rolls is calculated so that it will ex- 
ceed the pair ahead of it by the percent- 
age of reduction made by that pair; for in- 
stance, the first pair makes a reduction of 
25 per cent., and has a speed of 25 revolu- 
tions per minute. In other words, the 
speed is sufficient to just take up the ad- 
ditional elongation caused by the reduc- 
tion of the sectional areas of the ingot or 
bloom by the preceding pair of rolls, and 
so on through nine successive pairs of 
rolls, the last one delivering the pipe with 
the desired thickness of wall. This thick- 
ness can be varied to suit circumstances 
and conditions by changing the sectional 
area of the several sections on the man- 
drel, making thin walled pipe or thick. 
The mandrel, Fig. 4, extends the entire 
length and through the center of the ma- 
chine, and on it are placed sections which 
preserve the interior shape. These sec- 
tions are supported on a spindle, which is 
part of the mandrel, and separated by iron 
sleeves, so as to keep them in proper posi- 
tions between each pair of rolls. The 
general arrangement of the mandrel, pipe 
and rolls is shown in Fig. 5 

The sectional area of these sections may 
be round or elliptical, or may be alter- 
nately round and elliptical. The mandrel 
is grasped by two grips, which consist of 
two levers pivoted together near their 
centers and shaped in their upper ends the 
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same as the stem of the mandrels. The 
piston of a steam cylinder is connected 
with the jaws or levers, and is arranged so 
that when one is open the other is closed, 
and both cannot be opened at the same 
time. The mandrel is held in the center 
of the pass by an adjustable roller support, 
Fig. 2, between the first and second pairs 
of rolls; it is pivoted and counter weighted 
on the lever arm so as to return to the 
proper position after the ingot or bloom 
has passed that point. 

The ingots are cast hollow; after heat- 
ing, they are put through blooming, which 
reduces the thickness of the wall more 
than one-half; these blooms are reheated 
and passed through this machine, which by 
one pass delivers a perfect pipe. 

The operation o1 the machine 1s as fol- 
lows: The bloom being at a rolling heat, 
is slipped over the end of the mandrel and 
passed through the first grip, which is 
open, while the second one is closed; the 
first grip is then closed, and the second 
opened and the bloom pushed forward and 
into the bite of the first pair of rolls, 
where it 1s rolled into an elliptical form; 





it passes into the next pair, which reduces 
it and rolls it to acircular form, and so on 
through the mill, being made oval at one 
pair of rolls and round at the next, the 
last pass giving it a circular and finished 
form. Thus a finished pipe is turned out 
in one heat, in the same time as the last 
pass is made in rolling bar iron. 

The improvement of the machine is that 
different sizes of pipe can be made in it by 
simply changing the rolls, since, as the 
least diameter of the rolls is the same for 
all the different sizes of pipe calculated to 
be rolled by machine, then, when the speed 
of the rolls is properly proportioned for 
one size of pipe, it will be right for all 
within the scope of the machine. 

The diameter of the barrel of the roll 
varies according to the size of the pipe 
rolled ; it will be seen that the centers of 
the rolls are nearest together when rolling 
small pipe, and furthest apart when rolling 
large pipe. As the centers of the shafts 
in the trains are fixed, the movable 
center of the roll is connected with the 
motive shaft by means of a ‘‘ wabbler,” 
shown in Fig. 3, one for the horizontal 
roll and one for the vertical roll. The 
driven vertical roll is supported by an ad- 
justable step, shown also in section. 

The last two pairs of rolls make very 
little reduction in the thickness of the 
wall, this work being simply to finish and 
polish the pipe. The first pair of rolls is 
intended to center the ingot or bloom 
entering the machine, the reduction being 
made before the pipe reaches the last two 
pair of rolls. 


October 16, 1899 


The machine here shown is designed fo, 
rolling all sizes of pipe and boiler flue 
from 3 to 7 inches, and the drawiy 
have been completed for one to roll fron 
8 to 16 inches, the larger sizes bein 
made with equal rapidity. Drawings ar 
now being made for a machine to 19) 
seamless tubes from 36 to 48 inches jy 
diameter, 20 feet long, with any thickness 
of wall from § to 4 inch; a boiler can be 
made then by simply riveting in the 
heads. 

It is very evident that the product, jp 
the shape of thin steel pipes of grea 
strength and minimum weight, of a ma. 
chine of this kind would find wide and 
quick acceptance, and would certainly dis. 
place for a vast number of purposes the 
pipes now common. It is stated that 
these pipes can be produced at much less 
cost than lap welded, and of course for 
less than cast iron pipe when the de- 
creased weight and increased strength are 
considered. 

The machine is the invention of Charles 
Kellogg, and is controlled by the Kellogg 
Seamless Tube and Mfg. Company, of 


Findlay, Ohio. It has been patented in 
the United States, England, France, Ger- 
many, Belgium, Spain, Austria and Russia. 


LL —— 


The appropriation of $1,000,000 by 
Congress for the purchase of the Creuzot 
nickel armor plate for naval vessels has 
an important bearing upon some of the 
new vessels not yet completed at the 
Brooklyn station, as, for instance, the ar- 
mored cruiser Maine, Cruiser No. 7 and 
the barbette monitors Puritan and Terror. 
As nota single plate of armor for these 
vessels has yet been turned out, and the 
contract is with the Bethlehem Works, 
which is now putting in the Creuzot plant, 
it is probable that the armor will be of the 
nickel plate. Naval Constructor Min- 
tonye has been for several weeks at work 
on the schedules and drawings showing 
the size, iF and weight of each partic- 
ular piece of armor required. The total 
amount required of side armor, barbette 
armor, turret armor and conning tower 
for the Maine is 2,367,274 pounds; the 
total amount required for the barbette 
turreted monitor Puritan is 2,280,487 
pounds, and for the Terror is 1,358,580 
pounds, Although the total amount of 
side armor for the Maine is 1,102,550 
pounds, that of the Puriton is 1,298,102 
pounds. 








Capt. F. L. Norton is about to start on 
a transatlantic voyage in a steamer 60 feet 
in length to illustrate the practicability of 
a new system of water ballast. 
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I should be remiss in my duty did I fail 
to regret the absence of our late fellow 
citizen, a native of Great Britain, to whose 
generosity this community is indebted 
for the magnificent building in which we 
)are now assembled. Aided by his own 
exertions, his intelligence, indomitable 
energy, nerve and pluck and wisdom in 
the selection of his staff, he has raised 
himself, as our president said the other 
|day in New York, to the acknowledged 
| position of the largest manufacturer of 
| iron and steel in the world, and no sooner 
| was his foot firmly planted on the vantage 
ground of an almost unprecedented suc- 
;cess than he declared it not only his 
pleasure but his duty to give to his native 
and engineers were conveyed to Altoona, jtown, to the capital of his native 

a : a Sladen the! land, to the two cities of his adoption 
arriving there on the & , | here in Pennsylvania, and to other places 
guidance of Theo. N. Ely, chairman of the lalmost too numerous to mention, monu- 
local committee, and Dr. C. B. Dudley, | ments of public spirit in the form of 
the shops of the Pennsylvania Railroad | costly and enduring structures which shall 
The short time at | ™e™#in for centuries to come the home 
of literature, science and art. 


THE INTERNATIONAL| 
MEETING. 


British, German and American 
Metallurgists and Engineers 
in Session at Pittsburgh. 





After the series of entertainments and 
excursions in and about Philadelphia, the 
entire party of iren and steel producers 





Company were visited. 
the disposal of the visitors permitted only | 


the most cursory examination of the mam- 


moth establishment, and yet, although | 
unduly hurried, there was time enough to | 
form an idea of the vast magnitude of the | 
work there carried on and of the system | 


in vogue. 


The same day a stop was made at Johns- | 
town, and the plants of the Cambria Iron 
Company, the Haws Silica and Fire Brick | 
Works and the Johnson Company were | 
examined. The local committee had | 
prepared a very handsomely illustrated | 
pamphlet descriptive of the several indus- | 
tries of Johnstown, extracts from which | 
will be found on page 653. 


At Pittsburgh, 


Perhaps a word as to where we are will 
not be out of place. We sit in the gate- 
way of the great West, as the newspapers 
are fond of calling the vast section of 
country between the Allegheny Mountains 
and the Pacific Ocean. Pittsburgh is 
situated 750 feet above the level of the sea 
at the foot of the western slope of the 
Alleghenies, within the water shed of the 
Mississippi Valley, 444 miles from New 
York, 150 miles south of the nearest port 
on Lake Erie, whence our ores come to us 
from from Lake Suverior and thence reach 
us by rail. The city was laid out in 1765, 
on the site of the old French Fort Du- 
quesne, so famous in colonial history, and 
on its capture by the British the name was 
changed to Fort Pitt, in honor of your 
great statesman, William Pitt, from whom 
our city derives its name. Time will only 
permit me to add that almost within the 
| city limits the untortunate General Brad- 


The first international meeting of iron| gocK jaid down his life in defense of the 
and steel manufacturers and engineers | British flag, and with him a young Am- 





ever held in the United States took place | 
in Pittsburgh, October 9 and 10. Mem-| 
bers of the Iron and Steel Institute, the | 
Verein Deutscher Eisenhuettenleute and of | 
the American engineering societies took | 
part in the proceedings. The matter pre- 

sented at the two sessions was of great 

interest and value, coming as it did from 

this country, from England and from Ger- 

many, and illustrating, as it were, the 

practice inall. This permitted compari- | 
sons to be made and estimates to be formed 
of the value of each, and there is no doubt 
that this interchange of experiences will | 
yield beneficial results. Further than | 
this, in and about Pittsburgh were found | 
practical examples of almost every branch 

connected with the manufacture of iron 

and steel, from the ore to the finished 

product. These served to illustrate in the 

best manner possible the subjects brought 

before the meeting. 

Before the president, Sir James Kitson, 
opened the proceedings, John H. Ricket- 
son, of Pittsburgh, on behalf of the local 
reception committee, welcomed the guests. 
He said, in part: 

Mr. President, Pittsburgh numbers 
among its citizens a great inventor. I 
think that you will agree with me that 
the world owes its largest debt of grati- 
tude for the safety of railway travel to 
two men now living—Sir Henry Besse- 
mer, of Great Britain, and George West- 
inghouse, Jr., of the United States. The 
one gave us the steel rail, the other the 
air brake, both essential in heavy and 
rapid railway travel. 





erican civil engineer from Virginia, George 
Washington by name, received his baptism 
of fire and won his spurs. Now, gentle- 
men, a word as to Pittsburgh as it is. 


PITTSBURGH INDUSTRIES. 


We have 21 blast furnaces, which in 
1889 produced 1,293,435 tons of pig irong 
33 rolling mills, 27 of which roll steel, 
and their production in 1889 was 1,105,- 
573 net tons of steel and 638,450 tons of 
rolled iron. Our annual capacity of steel 
rails is at present 550,000 tons. Our 
product of wrought iron pipe this year 
will, I am informed, not fall short of 350,- 
000 tons, while our output of structural 
iron and steel will be fully 165,000. 

We have 49 iron foundries, represent- 
ing a capital of nearly $10,000,000. 

The principal electrical industry in 
Pittsburgh is an apparatus for incan- 
descent highting. Of the dynamos in the 
United States having a capacity for the 
supply of current for 1,500,000 16 candle 
power lamps, Pittsburgh alone has fur- 
nished 650,000, or nearly 44 per cent. 
We have 15 firms or companies making 
window glass, 37 making flint and lime 
glass and 15 making green and black glass 
bottles, besides our great plate glass works, 

The 15,000 coke ovens in this district 
consume 9,000,000 tons of coal in making 
their product of about 6,000,000 tons of 
coke. 

In 1889 in round numbers we shipped 
to Southern markets, by river, 4,000,000 
tons of coal; to Eastern markets, by rail, 
2,500,000 tons: by rail, for reshipment by 
lake, 1,000,000; railroads entering Pitts- 
burgh used 1,000,000 tons; we shipped 
by rail to Northeastern markets 500,000; 
we used for home and miscellaneous 
trade 2,000,000, making a grand total of 
20,000,000 tons, or 60 per cent of the out- 
put of bituminous coal in Pennsylvania. 


The railway tonnage of Allegheny 
County, of business originating here, ex. 
clusive of what passes through, is 20,000, - 
000 tons per annum, or a fraction over 8 
per cent. of the total railway tonnage of 
the United States, which amounted in 1889 
to 619,137,237 tons. 

Now one word as to natural gas. I am 
officially informed that in this district 
750,000,000 cubic féet of gas are delivered 
to consumers each day through 1125 miles 
of pipe to our mills and factories, and to 
upward of 30,000 private warehouses, 
stores, hotels and dwellings. The present 
annual displacement of coal by natural gas 
is estimated at about 8,000,000 tons. 

There are from 46,000 to 50,000 oil 
wells in the United States, and these 
figures are furnished me by one of the 
higher officers of the largest oil company 
in the world; and they produce on an 
average 130,000 barrels of oil per day, 
representing a capital of $120,000,000. 
The district including Western Pennsyl- 
vania, West Virginia and Southeastern 
Ohio produces 85,000 per day and Alle- 
gheny County 10 per cent. of the latter 
amount. 

There are 10,000 miles of pipe lines for 
the transportation of crude petroleum, in- 
volving a capital of $50,000,000. The 
stock in tanks at present of crude petro- 
leum, is 26,500,000 barrels. The country 
has a refining capacity of 140,000 barrels 
per day for illuminating oil; 15,000 barrels 
per day are used for fuel purposes, and 
the amount is rapidly increasing. 

Now, gentlemen, when we think that 
since 1876 there have been taken from the 
soil of Pennsylvania upward of 300,000, - 
000 barrels of oil, and that she is produc- 
ing to-day 2,500,000 barrels per month; 
when we remember that in addition tothe 
oil taken from her soil 30,000,000 tons of 
bituminous coal and 85,000,000 tons of 
anthracite coal are taken, and then when 
we think that the State produced last 
year within a small fraction of one-half of 
all the pig metal made in the country, and 
more than one-half of all the steel and iron 
rolled in the country, you may form some 
conception of the immeasurable and bound- 
less, though then hidden, resources of that 
princely domain of 44,500 square miles 
which King George II ceded to the Penns 
in satisfaction of a claim against the Brit- 
ish Government of £16,000. 

Mr. President, naturally from the char- 
acter of our industries and avocations we 
appreciate more fully than the rest of the 
country the importance, the significance 
and the far-reaching consequences of your 
visit to America. We more than most of 
our countrymen are familiar with the his- 
tory, the objects and achievements of the 
Iron and Steel Institute of Great Britain, 
the highest metallurgical authority in the 
world. You number among your mem- 
bers not only scientific men of universal 
reputation, but great capitalists, great 
captains of industry; the Knights of 
Labor, gentlemen, in the true sense of 
those words. And on your rolls are those 
who, from a long line of distinguished 
ancestors, are by inheritance the possess- 
ors and the guardians of some of the most 
honored names in English history. In the 
journals of your Institute is chronicled 
every step in the great march of the ma- 
terial forces of modern civilization for 
nearly a quarter of a century. Organized 
in 1869, your Institute this year attains its 
majority, and we esteem it a privilege and 
an honor to unite with you in celebrating 
the event on American soil. 

Mr. President, more than 2000 years ago 
a Hebrew sage, in the spirit of prophecy, 
the fulfillment of which we are witnessing 
to-day, uttered these words, which in this 
presence seem like a benediction: 

Every carpenter and workmaster that labor- 
eth night and day, ‘ the smith also 


sitting by the anvil and considering the iron 
work, the vapor of the fire wasteth his flesh 
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and he fighteth with the heat of the cemmneen you have peopled, and the binding to- 
the noise of the hammer and anvil is a - gether of the vast territory between the 
his ears, and his eyes look still upon the pat-| 4 tiantic and Pacific under one civilized 
tern of the thing that he maketh. k and | power, would not yet bave been effected. 
He setteth his mind to finish his work anc ey kind 

vatcheth to polish it perfectly. Sir Henry Bessemer has been kin 
“No doth the — sitting at his work and| enough, at my request, to prepare, for 
urning the wheel. om communication to this meeting, an account 
All these trust to their hands and every one ot his discovery of the process for manu- 
facturing what is known as Bessemer 


‘< wise in his work. , ‘ ° 
. Without these cannot a city be inhabited. } is I 
steel; and some history of his investiga- 


They shall not sit on the judge’s seat, nor un- 
awa the sentence of judgment, and they 
shal] not be found where parables are spoken. 
” But they will maintain the state of the world 
and all their desire is in the work of their . M . 
of his remarkable invention, 

This communication from Sir Henry 
Bessemer, which I will now read, will be 
given to you afterward. 


— The President's Address. 

Sir James Kitson said : By the courtesy 
of the president and council of the Ameri- 
can Institute of Mining Engineers I have 
been invited to take the chair find to open 
the proceedings of this congress. It is 
a graceful compliment to those members 
of the Iron and Steel Institute who are 
vour honored guests at this moment—an 
acknowledgment of high consideration 
for scientific services rendered to a great 
industry by the Iron and Steel Institute, 
and a mark of distinction conferred upon 
the president of that Institute. 


SIR HENRY BESSEMER’S ACCOUNT OF THE 
DISCOVERY OF THE BESSEMER PROCESS. 


DENMARK HILL, September 10, 1890. 
DEAR Sir JAMES KITSON: 

It is with great pleasure that I accede to 
your request to furnish you with a brief out- 
line of the circumstances which led to the in- 
vention of my steel process—the more so on 
account of the generous interest you have al- 
ways taken in the invention, notwithstanding 
that it aims at the overthrow of the older 
methods of preducing malleable iron, in the 
production of which you have obtained so dis- 
tinguished a position. 

At the time of the Crimean War I invented 
a mode of firing elongated projectiles from a 
smooth bore gun, the rotation necessary to in- 


THE WORLD INDEBTED TO ENGLAND. 


Our Institute is not exclusively British. 
In truth it is cosmopolitan, having en- 
rolled on its list of members distinguished 
metallurgists of the United States, Ger- 
many, France, Swedeu and Russia. 

The birthplace and the headquarters of 
the Institute are in England. It will, 
therefore, I hope, not be considered in any 
way presumptuous if I ask you for one 
moment how much the world is indebted 
to my native land for the vast benefits 
which mankind has received from its en- 
gineers and manufacturers of iron and 
steel. 

The inventions of Watt and Trevathick, 
the development of the steam engine, 
with all its consequential powers, the con- 
struction of the locomotive and the crea- 
tion of the railroad by Stephenson, are di- 
rectly the work of England and of English- 
men. 

The puddling furnace of Cort and his 
method of rolling the puddled bleoms in 
grooved rolls produced wrought iron in 
quantities and at a cost hitherto unattain- 
able. Through these inventions South 
Wales became the seat of the rail trade, 
and it was enabled for many years to 
dominate and control the rail trade of the 


gas to produce rotation by reaction, after the 
manner of producing rotation in turbines, and 
not by the rifling of the gun, consequently ren- 


for firing elongated shot or shell. 
offered this plan to our own Government, but 
it was discarded without a trial. 

A little after this period I happened to be on 
a visit for a week or two with Lord James 
Hay at the house of his daughter in Paris. 
During this visit our host gave a farewell din- 
ner to General Hamlin and several other dis- 
tinguished officers in the French army, who 
were going out to the Crimea. 

Among the guests on this occasion was 
Prince Napoleon, and while taking a cigar in 
the library after dinner the conversation 
turned naturally enough on artillery, and I 
then mentioned my system of firing elongated 
projectiles from smooth bore guns. The Prince 





idea that he said he was sure that his cousin 
the Emperor would be much pleased if I would 
explain my invention to him, and that he 
world. would get an appointment made with the Em- 
The hot blast process of Neilson, | peror for this purpose. This was done, and I 
patented in 1828, secured a great economy ; hada long and most interesting discussion with 
of fueland a large increase of production. | his Majesty, whom 1 found most thoroughly 
It entirely changed the condition of the | conversant with the whole subject of artil- 
pig iron manufacture and was truly ranked lery. 
by Mushet as ‘‘a means of developing; His Majesty, in the kindest possible way, 
the national wealth of equal value with} gave me a carte blanche to make any experi- 
Arkwright’s invention of cotton spinning.” | ments I desired at Vincennes. A great many 
Nasmyth’s steam h@mmer gave the | 30-pounder elongated projectiles were made, 
means of forging iron, which led to rapid | and were fired from a 4%¢ inch 12-pounder 
developments and improvements in tke | smooth bore cast iron gun at the Polygon at 
applications of iron. The reversing roll-| Vincennes. They were fired through a suc- 
ing mill engine of Ramsbottom has been | cession of thin wooden targets placed 100 m. 
invaluable in the rolling of plates and | #part, through all of which they cut circular 
bars of great dimensions. holes, thus showing that they went endon. A 
The forging press, too, has been de- thin coat of black Japan had been purposely 
signed and improved by English inventors, | PUt on them, and when the shots were recov- 
to whom the world owes much for other| &red from the bank in which they were lodged 
mechanical appliances, devised to meet ie cm cee a —— 
the various wants of the Bessemer process aaa arr ane i. aeted 
re aa treatment of massive iron and these scratches being carefully taken showed 


. , that from 11¢ to 244 rotations had taken place 
To you probably the most important in- 


- . in the length of the gun. 
vention of modern times has been that of} a ¢ter many hours’ practice on a cold De- 
Sir Henry Bessemer. It has given you a r 


oo = > cember day we retired to the officers’ quarters 
material in quality and quantity for your 


; 1 . 3 i} in the old fortress of Vincennes, and while 
railroads which it was a physical impossi-| standing rcund a blazing wood fire, sipping 
bility to obtain by the ancient methods of| some hot spiced wine, Commandant Minie 
Iron making. It is no exaggeration to} (the inventor of the rifle), observed that, “ al- 
say that without the Bessemer process for| though the rotation of the shot was effected, 
steel rail making the present railway sys- 


unless we had something better to make our 
tem in the United States would not now] guns df, such heavy elongated projectiles 
exist; and the settlement of the new lands’ could not be used with safety.” This casual 


tions, and the way in which step by step | 
he overcame the difticulties he met with, 
and finally dispersed in his developments | 


7 =a . . . | 
sure their proper position during flight being 
obtained by utilizing a portion of the powder | 


dering all smooth bore guns at once suitable | 
I of course | 


was so impressed with the importance of this | 
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observation was the spark that has kindled 
one of the greatest industrial revolutions that 
the present century has to record, for during 
my solitary ride in a cab that night from 
Vincennes to Paris I made up my mind to try 
what I could do to improve the quality of iron 
used in the manufacture of guns. 

My knowledge of iron metallurgy was at 
this time very limited, but this was, in one 
sense, a great advantage to me, for I had very 
little to unlearn, and so could let my imagina- 
tion have full scope. After many months of 
trial and much building up and pulling down 
of reverberatory furnaces, 1 cast a small 
model gun; the iron was very white, and in 
turning it little short curly shavings were cut 
| off. It was wonderfully tough for cast iron, 

but wonderfully brittle if classed as wrought 

iron. The little model gun looked very beau- 
| tiful when highly polished, and I took it over 
| to Paris and begged the Emperor to accept it 
, as the first fruits of my studies of the metal- 
|lurgy of iron. He expressed himself much 
pleased with it, and complimented me on hav- 
ing achieved a step in the right direction, and, 
with his own hands placed it ina bureau, say- 
|ing: ‘*Some day it may become an interesting 
relic.” 

About this period I began to fully appre- 
preciate the fact that if I could improve cast 
|iron and render it malleable and still retain 
| its fluid state, apart from its use for ar- 
tillery, it would be of the greatest commercial 
value for all engineering purposes. I there- 
| fore pursued my experiments with greater 
ardor than ever, for I was convinced that I 
was on the eve of producing a quality of metal 
that would supersede wrought iron. 

At this time I devoted myself exclusively to 
these investigations, which were very costly, 
and I became most anxious to obtain the opin- 
ion of some akle engineer as to the value of 
my invention, lest I might be deceiving my- 
self, and living in a fool’s paradise. 

I consequently consulted George Rennie, the 
eminent civilengineer. I showed him a small 
| upright fixed cylindrical converter, and init we 
made a charge of 7 hundredweight of Blaen- 
avon pig iron into an ingot of malleable iron. 
Mr. Rennie was in raptures with the result, and 
said: ‘‘ You must not keep this light under a 
bushel for a single day longer; and, by the 
bye, there is a first-rate opportunity for you. 
The British Association meet at Cheltenham 
next Tuesday; read a paper there, by all 
means. 1 am president of the Mechanical 
Section. It is true all papers are arranged, 
| but if you will write a paper I will take the 
responsibility of putting it first on the list.” 
He kept his promise, and I read my = ol 
‘** On the Manufacture of Malleable Iron With- 
out Fuel,” which appeared verbatim in next 
day’s Times. 

The entire iron trade of the kingdom was 
startled by the facts detailed in this paper, 
backed as they were by two small bars of 
malleable iron, one of which had been piled 
and rerolled; a few days later the iron masters 
came trooping up to London tosee the new 
process. There are many interesting incidents 
; connected with these visits which I cannot 
trespass on your time to relate, but some idea 
of the excitement may be gathered from the 
fact that, notwithstanding the imperfect state 
; of the process at that time, I was actually 

paid £27,000 for licenses granted within one 
montk of the reading of my paper. At many 
iron works the managers set to work to test 
the invention in the rudest possible manner 
with such means as they had at their disposal, 
= of which attempts were failures. In my 
experiments I had used Blaenavon pig iron, 
| which was successful, and at that time I had 
no idea that other brands of iron would fail 





in the manner they did. No sooner were these 
failures known than an extraordinary revul- 
sion of feeling was manifested, and the most 
perfect distrust of the invention became uni- 
versal. The public press, which had spoken 
of it in such glowing terms, now condemned it 
as impracticable, and spoke of it as ‘<a bril- 
liant meteor that had flitted across the metal- 
lurgical horizon, dazzling a few enthusiasts, and 
then vanishing forever in total darkness.” 


Prior to this invention pure malleable iron 
in a fluid state was wholly unknown ; indeed, 
whole days of exposure to the most powerful 
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furnaces then in use entirely failed to bring 
this material into a state of fusion, notwith- 
standing which I proposed to convert ordinary 
melted cast iron into this malleable fluid 
state in quantities of 5 tons at a single opera- 
tion, and in the short space of 15 minutes, 
by the mere chemical action of cold atmos- 
pheric air, and in the entire absence of any 
fuel whatever, except that which existed in the 
form of carbon and silivon in the crude metal 
itself. It is not surprising, therefore, that the 
iron masters, as well as the whole press, joined 
in one general condemnation of what they 
then believed to be a perfect chimera, which 
none but a wild enthusiast could have ever 
believed to be possible. I knew far otherwise, 
but this was no time to argue the question. 
Words would have been of uo avail, so I set 
earnestly to work to try and master the diffi- 
culty that had so unexpectedly arisen ; this 
was no easy task. 

All the old investigations had to be gone 
over again; experiments on a much larger 
scale, with larger and more powerful machin- 
ery, were found necessary; but the difficulties 
to be surmounted had reference more to chem- 
ical than mechanical questions. A laboratory 
was therefore fitted up, and I engaged the ser- 
vices of a professor of chemistry, at a high 
salary, to make an analysis of all the iron and 
the materials employed in our experiments, as 
well as a systematic analysis and classification 
of all the results obtained. The very large 
scale on which these operations were carried 
out involved a considerable outlay in various 
ways, but there was noslackening of exertions, 
no cessation of the severe mental and bodily 
labor. In this way another jong and weary 
year had passed, and but little real progress 
had been made toward the removal of the dif- 
ficulty. Many new paths had been struck out, 
but they had led to no practical results. Sev- 
eral weeks were sometimes necessary to make 
and fit up the apparatus required to test each 
new theory as it was formulated, and it too 
often happened that the first hour’s trial of 
the new scheme dashed all the high expecta- 
tions that had been formed, and we hadagain 
to retrace our steps. Thus week after 
week went on amid a constant succession of 
newly forged hopes and crushing defeats, varied 
with occasional evidences of improvement. I 
however, worked steadily on. Six months’ 
more of anxious toil had glided away, and 
things were much in the same state, except 
that many thousands of pounds had been use- 
lessly expended, and I was much worn by hard 
work and mental anxiety. The large fortune 
that yas almost within my grasp seemed now 
far off ; my name as an engineer and inventor 
had suffered much by the defeat of my plans. 
Those who had most feared the change with 
which my invention had threatened their long 
vested interests felt perfectly reassured, and 
could now safely sneer at my unavailing ef- 
forts; and, what was far worse, my best 
friends tried, first by gentle hints, and then by 
stronger arguments, to make me desist from 
a pursuit that all the world had proclaimed to 
be utterly impossible ; it was indeed a hard 
struggle, and I had well nigh learned to dis- 
trust myself, and was fain at times to sur- 
render my own convictions to the mere opin- 
ion of others. Those most near and dear to 
me grieved over my obstinate persistence— 
but what else could Ido? I had the most ir- 
refragable evidence of the absolute truth and 
soundness of the principle on which my inven- 
tion was based; and with this knowledge I 
could not persuade myself to fling away the 
promise of wealth and fame, and lose entirely 
the results of years of labor and mental anxiety 
and at the same time confess myself beaten 
and defeated. Happily for me the end was 
nigh, and ina few more months I had fully 
succeeded in producing steel worth £50 to £60 
per ton from charcoal pig iron which had cost 
me only £7 per ton, the conversion of the 
crude iron into steel being effected by simply 
forcing minute streams of cold atmospheric 
air upward through it for a space of 15 
minutes. 

Thus was the so called fallacious dream of 
the enthusiast realized to its fullest extent, 
and it was now my turn to triumph over those 
who had so confidently predicted my failure. 
I could now see in my mind’s eye at a glance 


the great iron industry of the world crumbling 
away under the irresistible force of the facts 
so recently elicited. In that one result the 
sentence had gone forth, and not all the talent 
accumulated during the last 150 years, of all 
the thousands whose ingenuity and skill had 
helped to build the mighty fabric of the Brit- 
ish iron trade—no, nor the millions that had 
been invested in carrying out the existing sys- 
tem of manufacture, with all its accompany- 
ing powerful resistance—could reverse that 
one great fact or stop the current that was 
destined to sweep away the old system of man- 
ufacturing wrought iron and establishing 
homogeneous steel as the material to be in fu- 
ture employed in the construction of our ships 
and our guns, our viaducts and our bridges, 
our railroads and our locomotive engines, and 
the thousand and one things for which iron 
had hitherto been employed ; and yet, with all 
this newly developed power, I was paralyzed 
for the moment in face of the stolid in- 
credulity of all practical iron and steel manu- 
facturers, which stood like the solid wail of a 
fortress, barring my way to the victory I had 
already won. I announced the fact of my 
complete success to the world, and held in my 
hands the most undeniable proofs of the truth 
of my assertion, but no one would now believe 
it possible. They remembered but too well tho 
great expectations that were excited twe 
years previously by the first announcement of 
my invention at Cheltenham, and were not 
again to be disturbed by the cry of ‘‘ Wolf.” 
Thus it happened that, after the hard battle 
I had fought for so many years, I found my- 
self as far asever from the fruits of my labor, 
for not a single iron master or steel manufact- 
urer in Great Britain could be induced to 
adopt the process. 

Anxious to possess still further practical 
proofs of the value of my invention, I made a 
few hundredweight of steel bars, at my experi- 
mental works in St. Pancras, of all the sizes 
and special qualities required in an engineer’s 
workshop. These I took to the works 
of my friends, the Messrs. Galloway, 
engineers, of Manchester ; and, unknown to 
any of their workpeople, these bars were given 
out and employed for all the purposes for 
which steel had hitherto been used in their ex- 
tensive business. So identical in all its essen- 
tial qualities was this steel with that usually 
employed by their workmen that during two 
months’ trial of it not the slightest idea or 
suspicion that they were using steel made by a 
new process was ever entertained by them—in 
fact, they were accustomed to use steel of the 
best quality, costing £60 per ton, and they had 
no doubt whatever but that they were still 
doing so. 

I may here remark that this tool steel was 
made from Swedish charcoal pig iron, costing, 
delivered at Sheffield, £7 per ton, and it was 
with this high class raw material that our firm 
continued for about two years to manufacture 
tool steel fer engineers, for which we obtained 
£44 per ton, and with which such firms as Sir 
William Fairbairn, Sir Joseph Whitworth, 
Messrs. Sharp, Sewart, &c., were regularly 
supplied up to the time when larger and more 
profitable work had made it not worth our 
while to continue the manufacture of tool 
steel. Indeed, so satistied were Messrs. Wil- 
liam and John Galloway with the crucial test 
of our tool steel at their works that they en- 
tered into partnership as steel manufacturers 
with myself, my partner Robert Longs- 
den, and my brother-in-law, Mr. Allen. 

We built a steel works in the town of Shef- 
field, determined to beard the lion in his den, 
and to undersell the trade until we forced 
them in self-defense to take a license under 
my patents and carry on my process. We at 
once got to work and dropped £10 per ton on 
railway tires, &c. This soon brought the 
trade to a proper frame of mind. Sir John 
Brown & Co. applied for a license ; this was 
soon followed by Messrs. Charles Cammell & 
Co., and licenses were also granted to many 
other firms. Of course we thus created a 
strong rivalry with our own firm, and forced 
our own prices down ; this we were fully pre- 
pared for, as it still left a very large margin 
of profit. 

Some idea may be formed of its importance 
as a manufacture when I state the simple fact 


that, on the expiration of the 14 years’ term 
of partnership of our Sheffield firm, the works, 
which bad been greatly increased from time 
to time entirely out of revenue, were sold by 
private contract for exactly 24 times the 
amount of the whole subscribed capital of the 
firm, notwithstanding that we had divided in 
profits during the partnership a sum equal to 
57 times the gross aes so that, by the 
mere commercial working of the process, 
apart from the patent, each of the five part- 
ners retired after 14 years from the Sheffield 
works with 81 times the amount of his sub- 
scribed capital, or an average of nearly cent, 
per cent. every two months—a result probably 
unprecedented in the annals of commerce, 
Yours faithfully, 
HENRY BESSEMER. 


Now, gentlemen, I asked Sir Henry 
Bessemer to write this out in his own 
handwriting; and this account in his own 
handwriting I think I cannot do better 
than to hand over to the American Mining 
Institute and ask them to place this account 
of the early struggles of Sir Henry Bes- 
semer among the archives of that society. 


The Siemens- Martin process of the man- 
ufacture of open hearth steel met with its 
greatest development in England, and it 
has enabled us to produce a material! suit- 
able for the requirements of the ship- 
builder, of which he has availed himseif to 
a vast extent. 

In Great Britain the production of Bes- 
semer steel ingots in 1889 was 2,140,791 
tons ; of open hearth steel ingots, 1,429,169 
tons. We in Great Britain and [reland 
are justly proud of our mercantile marine. 
The supremacy of our ship building and 
of our shipping interests is based upon the 
excellent quality and an abundant supply 
at a moderate price of steel ferutchod by 
our steel makers. 

The demands of naval architects and 
marine engineers have been responded to 
with intelligence and enterprise. Plates, 
frames, shafts, forgings, steel castings of 
forms and dimensions thought impossible 
but a few years ago, have been manufact- 
ured at low prices. These productions 
have enabled our naval architects to de- 
sign, and our builders to construct, the 
magnificent ships which are the pnde of 
our navy and our mercantile marine. 

The strength of our position and the 
remarkable economy of this important in- 
dustry can be best demonstrated to you 
by a fact within my own personal experi- 
ence. I have, within the past two months, 
as chairman of a shipping company, en- 
tered into contracts for the purchase of 
several new first-class cargo steamers, to 
be built of steel, of the most approved de- 
sign, with triple expansion engines, at 
the cost of £7 per ton registered ton- 
nage. These ships, of a carrying capacity 
of 4000 tons, will be built and afloat 
within seven months of the laying of the 
keel. ® 
The alloys of steel with other metals 
continue to be the subject of research and 
experiment. Many of our members have 
devoted earnest attention to this fruitful 
field of inquiry. Communications by Mr. 
Riley, Mr. Hadfield, M. Osmond and M. 
Brustlein, who is with us, and others, will 
shortly come before the members in papers 
or notes in the Transactions of the Insti- 
tute. 

The remarkable success which has re- 
warded the researches of inquirers and ex- 
perimenters on the alloys of steel with 
chromium, tungsten, aluminum and 
nickel gives us good reason to stimulate 
our members to continue their exploration 
of this field. Among those alloys the 
most important results appear to have 
been obtained from the use of nickel as an 
alloy of steel. 

It will be remembered that when 
James Riley’s valuable communication on 
the subject of alloys of nickel steel was 
read before the Iron and Steel Institute 
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mecting in May, 1889, J. F. Hall, of 
Messrs. William Jessop & Sons, Sheffield, 
at once rose and laid the claim to priority 
of invention, informing the institute of 
the innumerable experiments he had been 
making with alloys of nickel and steel 
during several years past. Since then con- 
tinuous experimental research has been 
made into this matter. Under the 
superintendance of Mr. Hall, armor 
plates have been manufactured from this 
material and tested by English Admiralty 
officials, giving results which rank about 
75 per cent. above any similar plates ever 
tested in England. During the same 
period Messrs. Schneider & Co., of Le 
Creuzot, France, have furnished nickel steel 
armor plates which have been tested by 
the French, Danish and Chilian Admir- 
ality authorities, with results almost iden- 
tical with those obtained by Mr. Hall. 
Within the last month a_ nickel steel 
armor plate of Mr. Schneider’s manufact- 
ure has been tested in the United States 
and has given similar results. At the 
yresent time Mr. Hall has under course 
of manufacture breech loading ordnance 
cannons and projectiles for the English 
War Office, and he has already applied 
it in the production of rifles and sport- 
ing gun barrels, boiler tubes for torpedo 
boats, telephone and telegraph wire. 
When it is considered that nickel steel 
can be made in various tempers, giving 
tensile strain of 107 tons per square inch, 
with an enlongation of 3 per cent. in 
8 inches; 97 tons tensile with an enlonga- 
tion of 7 per cent.; 50 tons tensile with 
an enlongation of 45 per cent., it is im- 


possible to foresee to what uses this most | 


remarkable material may not be put; and 
now that the various patents and inter- 
ests owned by J. F. Hal, of Shef- 
field, W. H. Marbeau, of Paris, William 
H. Schneider, of Le Creuzot, and 


Janfes Riley, of Glasgow, have been as- | 


sociated, their joint labors promise to 
give rapid development to this interesting 
alloy. Works have already been erected 
by this association in France for the 
special manufacture of ferro nickel, and 
will shortly be followed by others in 
England and in the United States 
America. 

The treatment of large masses of steel 
by tempering, hardening and annealing 
in water, oil or molten lead has been 
carefully studied, but the secrets of the 
behavior of masses of steel in heating and 
cooling are yet far from being unfolded. 
M. Osmond, in his excellent paper de- 
livered before the International Congress 


in Paris last year, points out that temper- | 
ing in oil was known to the ancients— | 


being mentioned by Pliny; and Shake- 
speare also knew that the Moors had the 
knowledge that different temperatures of 
water effected the results of the harden- 
ing process. Othello says: ‘I 
another weapon in this chamber; it is a 
sword of Spain, the ice brook’s temper.” 
One day, in conversation with Mr. Glad- 
stone, 1 related this to him. He at once 
capped the quotation by saying that: 
‘* Yes, and I remember that Homer, in 
the Odyssey, says, ‘As when the smith 
dips mto cold water a great axe or adze, 
and it hisses loudly as he is tempering it, 
for so it is that iron is made hard.’” 
(Odyssey ix, 391-4.) 

The first paper, by Sir Lowthian Bell, of 
Middlesborough, England, was on the 


Probable Future of the Manufacture 
of Iron, 


In accordance with the idea that any 
estimate of what is going to happen must 
be founded on what has already taken 
place, the author first deals with the 
history of the iron trade. He shows the 
almost complete displacement of puddling 


of | 


have | 
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covery of the Bessemer process. He then 
considers the direct process, and whether 
it will ever be a rival to the united power 
of the blast furnace and the Bessemer con- 
verter. He contrasts the present methods 
with those of a system intended to obtain 
wrought iron and steel by direct treat- 
ment. Before touching this subject he 
made the following remark: 

COSMOPOLITANISM OF THE IRON AND STEEL 

INSTITUTE. 

Let me here remind you, alihough we 
are guests upon the present occasion, and 
Great Lritain is the birthplace and home 
of the Iron and Steel Institute, its name 
and constitution were intentionally adopted 
so as to exclude geographical boundaries 
from being any limit to the scope of its 
operations. Accordingly, these cosmo- 
politan intentions have been followed by 
our numbering in our ranks considerably 
above 200 members belonging to other 
countries, and of these nearly one-half are 


inhabitants of the United States. This 
union between members of one great 


family is a subject of sincere congratula- 
tion to the founders of the body, and, I 
feel sure, is not without interest to those 
who have joined it from the Continent of 
Europe. 

While considering whether a useful 
lesson might not be learned from this re- 
trospect of our trade, particularly by mem- 
bers of our Institute of less advanced years, 
reports reached me from opposite quarters 
of the globe of the so-called ‘direct 
process” beginning again to find favor 
in the minds of gentlemen well qualified 
to express un opinion on a scheme which, 
if successful, would be a rival to the united 
power of the blast furnace and the Besse- 
mer converter. 

The great advantages possessed by the 
present mode of treating the ores of iron 
are too well understood to render it neces- 
sary that the blast furnace should occupy 
jour attention at any length upon the 
present occasion. These, therefore, will 
only be spoken of in order to contrast them 
with those of a system by which it is in- 
tended to obtain wrought iron and steel 
by the direct treatment. In doing this, it 
will be made apparent that the blast fur- 
nace is able to perform a duty which has 
never been approached by any other form 
of apparatus—viz., the complete reduction 
of the metal contained in the ore. 

Many eminent metallurgists have re- 
| garded with favor the principle contained 
in a variety of the processes known as 
‘direct,’ and it must be admitted that 
there is in the idea a simplicity as com- 
pared with the present mode of manipula- 
|tion which is highly attractive. In the 
latter the iron from the blast furnace has 
been made to unite with certain metal- 
loids, we knowing at the same time that, 
in order to render the product malleable, 
these substances have to be removed. 
Among those who have labored in this 
field, not the least distinguished was my 
late friend, a former president of this in- 
stitute, Sir William Siemens. In the hope 
of solving a problem in which his prede- 
cessors had not been successful, he spared 
neither time nor money. Ritter von Tun- 
ner, a high authority in all things con- 
nected with iron, has, in our frequent cor 
respondence on such matters, extending 
over many years, expressed himself at one 
time hopetully on the direct process. Ina 
recent communication, however, he seems 
to have abandoned all expectation of its 
being able to compete with the combined 
forces of the blast furnace and the Bes- 
semer process. On the other hand, so far 
as I know, Siemens died believing in its 
future success, 

THE PRESENT METHODS. 
I have elsewhere endeavored to prove 





furnaces in Great Britain since the dis-| that reduction is not exclusively effected 
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in the so-called reducing zone of the blast 
furnace; on the contrary, that oxygen, 
amounting to about 25 per cent. of its 
original quantity, arrives at or near the 
tuyeres, combined with iron in the form 
of some suboxide. Further, that final 
deoxidation of this suboxide is probably 
efiected by a quantity of carbon, gene- 
rated by a dissociation of carbonic oxide, 
as expressed by the formula 2CO = C + 
CO,. This reaction is inferred from the 
result of numerous experiments in the 
laboratory and from repeated observation 
at the furnace itself, confirmed by the fact 
that the gases at the tuyeres contain a 
quantity of oxygen, about 2 hundred- 
weight per ton of metal produced, and 
something like 1} hundredweight of car- 
bon; the former not being accounted for 
by the atmospheric air used, nor the latter 
by the weight of fuel burnt in the hearth. 
Whether it is the actual carbon precipi- 
tated from the carbonic oxide or coke 
itself which completes reduction or not, 
in a heat-producing point of view, is im- 
material; what seems proved is that it is 
reserved for the crucible to complete this 
work at or about the period when fusion 
takes place. 


As a theoretical proposition we have been 
reminded thai the exact quantity of car- 
bon required to deoxidize 20 hundred- 
weight of iron, in the form of ferric ox- 
ide, is 4.38 hundredweights. It is fur- 
ther assumed that this mixture of ore and 
carbon must be raised to a temperature of 
800° C., for which, provided the entire 
carbon used is burnt, half to monoxide and 
half to dioxide, 1.27 hundredweights 
ought to suffice. It is suggested not that 
the work can be done for these 5.65 hun- 
dredweights, but that they are the limits 
toward which we may work. 

We will imagine, as indeed has been 
proposed, that the operation is carried out 
in the furnace used by Siemens, which was 
one of the reverberatory type, constructed 
on the rotating principle. As bearing im- 
mediately on this question, it may be men- 
tioned that after a vast number of experi- 
ments I arrived at the conclusion that the 
following temperatures may be regarded 
as those which are required for setting up 
the actions given in the subjoined table: 


G.. Ba 

CO, carbon monoxide commences to 

reduce calcined Cleveland ore at.. 210° 410° 
C, carbon commences to reduce 

calcined Cleveland ore at*........ 399° 750° 
CQO,., carbon dioxide commences to 

oxidize spongy iron.............. 426° 800° 
CO,, carbon dioxide expelled from 

DING 5 ci ca vheunnaseoesesuns 538° 1000° 
CO,, carbon dioxide commences to 

dissolve carbon.............. .. 815° 1500° 


It must be understood, however, at the 
temperatures named, that the action goes 
on but slowly, which action, however, 
speedily increases as the heat is raised. 

Returning for a moment to the blast fur- 
nace, we have in the crucible the zone of 
greatest heat, fusion of the slag and iron, 
and removal of the last portions of oxygen 
from the iron. During the next 40 feet 
in hight the chemical changes are insig- 
nificant, that portion of the interior being 
almost entirely utilized by the descending 
materials absorbing the heat contained in 
the gases and returning it to the hearth. 
At a distance of 60 feet from the hearth 
the carbon dioxide is given off from the 
limestone, where the temperature, as a 
rule, suffices for this gas to dissolve car 
bon, and thus prevent its combustion at 
the tuyeres. Lastly, reduction in the 
upper zone is effected, where the tempera- 
ture in a modern furnace ought never to 
be such as with good coke would permit 
the resulting gas acting on carbon 
(CO, + C = 2CO). 

So far as my observations, experimental 
and otherwise, have enabled me to judge, 


* Cleveland ore is specified because there are 
slight vanations in the temperatures at which 
different ores are affected by CO. 
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the maximum quantity of oxygen repre- 
senting the second equivalent in carbon 
dioxide in the gases is that corresponding 
with the equivalent contained in the ferric 
oxide of the ore. From this it might be 
inferred that reduction is completed in 
what has been generally known as the re- 
ducing zone—i.e, the uppermost and 
cooler portions of the furnace. We know, 
however, that the deposition of carbon, 
accompanied by the generation of some 
carbon dioxide, as already mentioned, is 
also most abundant at moderate tempera- 
tures. These facts might reasonably lead 
us to expect a quantity of carbon dioxide in 
excess of that due to the reduction of ferric 
oxide by carbon monoxide. 

It will, however, be shown immediately 
that a condition of equilibrium in the 
gases is determined not alone by the rela- 
tive quantities of the two carbon oxides, 
but also by the amount of oxygen still 
remaining in combination with iron. 
Now, the quantity of carbon required 
to be burnt at the tuyeres in order 
to fuse the slag and iron, added to that 
rendered necessary to reduce metalloids 
found in the pig, is such that, at the vari- 
ous temperatures through which the ore 
descends a position of equilibrium is 
reached when the gases contain at the out- 
side about six hundredweight of carbon 
per ton of iron, in the form of dioxide, 
and when the metal still retains about one- 
fourth of its original quantity of oxygen. 

This observation refers to ores of the 
type of Cleveland, but with those of 
a different character the composition of 
the gases may be materially modified. 
Thus, in certain Swedish countries the 
fuel consumed does not greatly exceed 
two-thirds of the quantity necessary for 
smelting the Cleveland ironstone. The 
volume of carbon monoxide for every ton 
of iron is correspondingly diminished, the 
result being that instead of having two 
volumes of this substance in the escaping 
gases for each volume of carbon dioxide, 
the two gases are found in almost equal 
volumes. In one respect, however, all 
furnaces agree—viz., in there being an in- 
crease of carbon and oxygen in the gases 
at the tuyeres, as compared with that 
found a short distance above this level. 

Thus it will be seen that at no time dur- 
ing the descent of the ore in a properly 
constituted blast furnace is it, with one 
exception, ever exposed to a high tem- 
perature in an atmosphere of gases 
capable of oxidizing iron. The exception 
is when carbon monoxide is split up into 
carbon and carbon dioxide; and then the 
precipitated carbon serves, as has already 
been observed, to remove the oxygen 
taken up by the iron during the act of 
dissociation when the ore arrives at the 
tuyeres. 

Now, it is not too much to say that the 
conditions of every reverberatory furnace 
are the very reverse of those just laid 
down. If coal is the fuel burned, which 
generally is the case, we have vapor of 
water, carbon dioxide and very often a 
good deal of free atmospheric air, heated 
probably at least to 1500° C., passing over 
the materials.* Thus exposed, spongy 
iron, when formed by direct reduction as 
proposed, could not fail to be very rapidly 
oxidized. But the circumstances under 
which it is now expected to produce 
spongy iron consist in burning half the 
carbon to dioxide and the other half to 
monoxide. From the information ob- 
tained in the table just given we learn 
that while carbon monoxide is a reducing 
agent, the product of reduction—carbon 
dioxide—is of an opposite character, and, 
in consequence, is able to reoxidize the 
metallic iron by the production of which 
it was generated. The cause which de- 


* Of course it would be quite possible to 
maintain an excess of the reducing gas—car- 
bon monoxide—in the furnace, but this merely 
means a great waste of fuel, 


termines this reflex action is difference of 
temperature, and, as might be expected, 
when both gases are present there is 
brought about a position of equilibrium 
determined, as has been said, not by tem- 
perature alone, but also by the extent of 
the oxygen still remaining united with 
the iron. 

Thus, if a mixture of two volumes of 
carbon monoxide and one volume of car- 
bon dioxide is passed over calcined Cleve- 
land ore at about 417° C., one-third only 
of the oxygen can be removed,—i.e¢., the 
ferric is reduced to ferrous oxide. If, on 
the other hand, the gas consists in equal 
volumes of the oxidizing and reducing 
gases, the same effect is produced, pro- 
vided the temperature is raised to a bright 
red; and spongy iron similarly cunnsell is 
oxidized, and becomes also ferrous oxide. 
At a white heat the attraction of the metal 
for oxygen is so intensified that further 
action ceases when 12 per cent. of the 
combined oxygen is removed from the ore. 
At the same time 10 volumes of carbon 
dioxide are able to keep in check the re- 
ducing power of 90 volumes of carbon 
monoxide. 


THE DIRECT PROCESS. 


I see no reason, however, why a close 
approixmation to complete reduction in 
the direct process should not be effected 
by using a sufficient quantity of carbon 
mixed with the ore in the manner already 
described. The difficulty to be appre- 
hended is the reoxidation of the spongy 
iron when, by the revolution of the fur- 
nace, a fresh surface is exposed to the 
flame which is serving to heat the mate- 
rials under treatment. Certain it is that 
Siemens failed to reduce the loss of metal 
to within reasonable limits. Forty-five 
years ago I labored for some time with 
William Neale Clay, who was very san- 


guine of being able to dispense wholly or ns 
partially with the blast furnace. The re-| x 


sults in our case were the same as those 
obtained by others who have followed us 
in the same path since that time. As re- 
gards the carbon required as a source of 
heat for raising the temperature of the 
mixture of ore and,carbon I see no pros- 
pect of reducing this with any approach 
to the quantity previously named—i. ¢., 
1.27 hundredwcight per ton of iron. 
Not only theoretically, but practically, 
in the Bessemer converter, the com- 
bustion of the metalloids and a por- 
tion of iron suffices to raise the 
bath of melted cast iron to a proper 
temperature for keeping malleable iron in 
a state of fusion. Attempt the same 
thing in a puddling furnace, rotating or 
otherwise, and the oxidation of the same 
metalloids and iron, producing the same 
quantity of heatas in the converter, re- 
quires to be supplemented by the heat 
afforded by 15 hundredweight of coal, in 
each case commencing with iron in a fluid 
state. In both there is a great loss of 
heat at the chimney, but this we will neg- 
lect, and regard the remainder in each as 
due to radiation, convection, &c., in- 
separable from the larger size of the 
furnace and the small amount of work 
turned out as compared with Bessemer’s 
apparatus. 

If, however, we take the weight of a 
cubic foot of pig iron and contrast it 
with the same volume of the mixture to be 
employed in the direct process we are 
describing, the iron turned out, on sucha 
mode of computation, will be about one- 
tenth of that obtained when pig iron is the 
raw material. To what extent the 15 
hundredweight of heating coal per ton 
of iron will be increased by any such 
diminution in the yield of product it 
would be difficult to predict, but it is per- 
haps not necessary to pursue this branch of 
the inquiry at greater length in this place. 

Up to this point the economy of the 
direct process has been argued upon ther- 


mal and chemical grounds, but the ques- 
tion of the capabilities of a reverberatory 
furnace, as compared with the united 
action of a blast furnace and a Bessemer 
converter, is perhaps best answered by the 
amount of labor required by the two sys. 
tems. In an audience consisting largely 
of practical men I do not apprehend it 
will be denied that our present ‘* indirect 
process ” costs in wages, for the smelting 
and the Bessemer processes, less than one- 
half of that paid in converting pig into 
puddled iron; and probably we shall 
agree in supposing that if the reverbera- 
tory furnace should have to do the work 
of the blast furnace, this double cost may 
have to be doubled again. 

In a locality where charcoal appears to 
cost 60/ per ton, and lignite 12/, but 
where ore very suitable for steel making 
is valued at 5/6, it is sought to neutralize 
the disadvantages of coal, dear and un- 
suitable for blast furnace work, by having 
recourse to a direct process, To carry out 
these views a highly carburized bath 
(hochgekohites Metallbad) of pig iron is 
made in a Siemens furnace. - To this 
molten pig melted or highly heated ore 
is added, by which the excess of carbon in 
the fluid metal reduces a corresponding 

rtion of iron of the ore just added. The 

th of metal is now to be restored to its 
— state of carburization by the ad- 

ition of solid carbon, after which the 
slag formed is removed and more ore is to 
be added, and this alternate system of 
treatment is continued until the required 
quantity of steel is obtained. 

The cost of 1000 kg., say 1 ton, of the 
steel produced by this modification of the 
direct process is thus stated by its author: 


i a * 
Ore containing 52 and 4 per cent. of 
iron, but yielding 47.4 per cent. of 
ins 54. ebenbnnrwd 2110 kg. at5/6= O ll O 
Charloal....... .. .. 240 kg. at60/= O 14 4.8 
ae re 2000 kg. at 12/= 1 i 0 
Se ESS Rehan SUED EEDSeCehEee ‘SORES = 0 7.2 
SO ere = 0 80 
Carburizing the metal.............. z @ 1 0 


After what has been said I shall be sur- 
prised if an ore containing. say, 53 per 
cent. of iron, when reduced in such an 
oxidizing atmosphere as that to which it 
has been exposed in a Siemens furnace, 
will be found to yield 50 of steel.* The 
other expenses do not require criticism, 
because even upon the statement given 
above the weight of ore and coal used in 
this direct and single operation is greater 
than that consumed in the blast furnace 
and at the converter taken together; the 
labor is very much higher, and I appre- 
hend that to the remaining item of ‘* re- 
pairs ” (8/) a considerable sum will have 
to be added for other expenses connected 
with the establishment. Further, it may 
be said that the abnormal conditions of the 
locality are not such as render the process 
one of general application, even if all the 
expectations entertained of it by the in- 
ventor were realized. 

M. Chenot at the French Exhibition 45 
years ago was awarded a grande médaille 
dor for what M. Le Play, a scientific 
Frenchman of repute, declared to be ‘* the 
greatest metallurgical discovery of the 
age.”+ In 1862 it was reported that 2000 
tons per annum of bar iron were being 
made by it in the north of Spain, and I 
myself saw the process in operation there 
in 1870. It consisted in exposing a 
mixture of ore and charcoal in a close re- 
tort, heated from the outside, and wss 
continued to be practiced some years sub- 
sequent to my visit, and it may be there- 
fore inferred that time enough had been 

*Itshould be mentioned that in this particu- 
lar case it is proposed to have the initial highly 
carburized iron made in the Siemens furnace 
itself or obtained elsewhere, most probably, I 
resume, from a blast furnace. As no pig iron 
s alluded to in the estimate of cost, it is taken 


for granted that the entire operation is con- 
ducted in the open hearth. 


+ Percy’s ‘‘ Metallurgy,” page 335. 
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devoted to the question to have proved its 
commercial value or the reverse. It is 
now a considerable time since all trace of 
this discovery was swept away after 
having had a very prolonged trial. Ac- 
cording to an account given by Dr. Percy 
there was a loss of 18 per cent. more ore 
in obtaining merchant bars than is in- 
curred in the ordinary method of pro- 
ducing this form of malleable iron. The 
fuel consumed is about the same in both 
cases; but more than one-third of that 
used in the direct process being charcoal, 
the actual cost must necessarily be much 
the higher of the two. 

M. Gruner, whose valuable labors on 
the metallurgy of iron have been uni- 
versally acknowledged, gives a much 
more unfavorable account of the Chenot 

rocess.* According to him, the waste of 
metal (Fe) upon 1 ton of finished iron was 
45 per cent., and the consumption of fuel 
amounted to 4 tons. This calculation 
does not appear to comprise the power 
for driving the machinery, so that 44 tons 
would be the probable total weight of coal 
required per ton of finished bar iron. 

The consumption of coal for the blast 
furnace and the Bessemer process on 1 ton 
of merchant steel does not exceed 2% tons, 
while the actual waste of iron (Fe), in- 
stead of 45 per cent., as in the direct 
process, may be taken at 15 per cent. 

In addition to this serious waste of ma- 
terial, there are other inconveniences con- 
nected with the manipulation of the prod- 
uct. The iron sponge is so prone to oxi- 
dation that, when warm, its takes fire on 
exposure to the air—a property which 
compels it to be stored in close vessels, 
M. Gruner mentions eight days being thus 
required for reduction and cooling. If 
this be correct, sufficient appliances would 
have to be provided to hold about 2700 
tons of the light sponge, in the event of it 
being desired to rival the production of 
one of the Edgar Thomson blast furnaces. 
Besides this, there will be the preparation 
of from 3500 to 4000 tons of ore per week, 
which has to be used of the size of hazel 
nuts. 

A few years ago there existed among the 
mountains of Savoy a small blast furnace, 
making, upon the occasion of my visit, 
about 25 tons of iron in the week. The 
fuel was charcoal, and the blast was 
created by a small stream of water falling 
down a 12-inch square wooden bux about 
15 or 20 feet in hight. The water was re- 
ceived in a square closed cistern of wood 
by which the air carried down with the 
stream was separated from the water and 
driven into the furnace. This was the in- 
strument, but of only half the power of 
that I saw working, which finally extin- 
guished ages ago all the Catalan digect 
furnaces in almost every part of the civil- 
ized world. 

In the year 1727 charcoal pig iron cost at 
Kidderminster £6. 5/ per ton, of which 
the ironstone cost only 30/, the weekly 
make being under 10 tons. To convert 
this into malleable iron in a Lancashire 
fire, as it is called, a further expenditure of 
£5 was incurred, bringiug up the total 
cost to £11. 5/. One hundred and sixty 
years after the date mentioned finds us in 
England bringing ore 1000 miles over sea, 
selling the pig iron made from it at little 
more than 40/, and disposing of steel rails 
made from the same pig at less than 75/. 


CONCLUSIONS. 


It is against the appliances which have 
enabled us to perform what may be re- 
garded as a marvel of economy—against the 
blast furnace making 1000 and even up to 
2000 tons in a week, and one or two 
Bessemer converters, as the case may be, 
turning the whole into steel as the metal 
runs from the furnace, that a process, 
which has practically made not one step in 
\iteeinaediltamidiiteeateenapeennate ie aepniaastaeeeatpaalieeal 


* Traité de Métallurgie, tome ii, p. 244. 


advance during the last 50 years, ventures 
in our day to wage war. 

If there is a spark of vitality in this 
obsolete plan, what have our iron masters 
been about that they have not blown it 
into life? We have had, and have now, 
men among them who have distinguished 
themselves by the manner in which they 
have taken hold of every sound idea, 
scientifically propounded or otherwise, and 
insured its success, often beyond the most 
sanguine expectations of the most san- 
guine inventor. It may well be asked 
how it is that this direct process has, up 
to this time, ended in direct failure ? 
Perhaps some one else will endeavor to 
answer the question, for as regards myself, 
my fears as to its merits were published 
16 years ago. All that I can add to 
what was then said is that its future 
chance of success must depend on counter- 
acting the obstacles referred to in this 
paper, obstacles which hitherto have con- 
stituted a barrier between every direct 
process and commercial success. 

It has also been proposed to accelerate 
the direct process, and for that matter a 
great many other things, by the use of 
water gas, a form of combustible of which 
a good deal has been said of late. It is 
not to be denied that hydrogen gas, form- 
ing, as it does, half the volume of water 
gas, the other half being carbon already 
a burnt, may, as a combustible, 

ave an assured value in certain special 
cases. The hydrogen element ords 
above four times as much heat as the same 
weight of carbon, but unfortunately, and 
upavoidably, it requires more than four 
times as much carbon to produce it. We 
might, therefore, as reasonably expect a 
edule wheel to pump back all the 
water which had served to move it as to 
hope to be able economically to burn any 
combustible twice over; for that is the 
impossible problem the water gas makers 
ask us to accept as possible. It is almost 
superfluous to say that the same line of 
argument is more than equally applicable 
to a proposal to use water gas in the blast 
furnace, which was also mooted some ten 
years ago. Its utter unfitness for this 
office is apparent when we consider that 
any steam formed by the combustion of 
hydrogen, and any carbonic acid gener- 
ated by burning carbonic oxide at the 
tuyeres, will be returned to their original 
condition of water gas the next instant 
after their formation. In other words, 
heat generated by their being burnt will 
be entirely absorbed by the return of the 
constituents to the form in which they 
existed in the water gas previous to its 
combustion.* 

In face of the admitted advantages in 
quality and cost of conversion of ingot 
over puddled iron, the fact that 2,250,000 
tons of ordinary malleable iron were made 
in 1889 in Great Britain may seem, and no 
doubt is, difficult of complete explana- 
tion. There are several circumstances 
which conduce to this continued vitality, 
but into these there is not time here to 
enter. Possibly the puddling furnace 
may be employed for many years to come, 
but everything seems to point to a gradu- 
ally decreasing demand for its produce. 
Should the day ever arrive when the 
labors of Bessemer or Martin’s adaptation 
of the Siemens furnace for decarburizing 
pig iron entirely supersede the process of 
puddling, it must not be forgotten that 
the world owes to Cort an invention 
which, of itself, had revolutionized the art 
of locomotion, by sea as well as by land. 

Mention has been made on a previous 
page of the hurtful effects of phosphorus 
in pig iron for steel making purposes. 


* It is a remarkable fact that the document 
recommending this application of water gas 
was accompanied by a statement of an actual 
trial made at a Belgian ironworks, every line 
of which proved, in unmistakable terms, its 
complete failure. 


Unfortunately for Great Britain, its more 
extensive beds of ore were deposited at a 
geological period when the prevalence of 
animal life served to concentrate, in par- 
ticular localities, the element so much ob- 
jected to by iron manufacturers. This 
source of contamination, as it was deemed, 
appears to have been in active operation 
during the carboniferous age, and still 
more so while the rocks of the lias and 
oolite were in course of formation. Thus 
it is that the ores known under the gen- 
eral appellation of clay ironstone give an 
iron containing from .05 to 2.5 per cent. 
of phosphorus, derived from phosphates, 
chiefly of iime, a common constituent in 
animal bodies. More than 20 years 

it was pointed out how beneficial it would 
be if this phosphorus could be eliminated 
from the iron and laid on our land. We 
have lived to see this accomplished by the 
basic process, and, having regard to the 
yrowing demand for steel, it is difficult to 
overrate the importance of extending the 
area we have to look to for the raw mate- 
rial. Mr. Gilchrist informs me that the 
quantity of pig iron treated in the Besse- 
mer converter and open hearth furnace 
during the year 1889 was close on 500,000 
tons in the United Kingdom and 1,174,- 
000 tons in other of the world. 

The effects of the presence of foreign 
substances on the properties of malleable 
iron and steel are now universally recog- 
nized. This observation is more particu- 
larly directed to the injurious conse- 
quences which often result from the sili- 
con, sulphur and phosphorus which re- 
main after the conversion of the pig iron 
into these two forms of the metal. On the 
other hand, the service rendered by carbon, 
in conferring increased strength and elas- 
tacity oniron, cannot be exaggerated. This 
fact has naturally led to the inquiry 
whether other elementary bodies may not 
assist either in carrying off hurtful mat- 
ter or in increasing the valuable properties 
just referred to. 


The Discussion 


on Sir Lowthian Bell’s paper was opened 
by George W. Maynard who described a 
direct process plant now in operation in 
Pittsburgh, which is a commercial suc- 
cess. Mr. Maynard said: 


I will take as the text for my remarks 
Sir Lowthian’s final words on direct proc- 
esses : 


If there is a spark of vitality in this obsolete 
plan, what have our ironmasters been about 
that they have not blown it into life? We 
have had, and have now, men among them 
who have distinguished themselves by the 
manner in which they have taken hold of 
every sound idea, scientifically propounded or 
otherwise, and ensured its success, often 
beyond the most sanguine expectations of 
the most sanguiue inventor. It may well 
be asked how it is that this direct proc- 
ess has, 3 to this time, ended in direct 
failure? Perhaps some one else will endeavor 
to answer the question, for as regards myself, 
my fears as to its merits were published 16 
years a Allthat I can add to what was 
then said, is that its future chance of success 
must depend on counteracting the obstacles 
referred to in this paper, obstacles which 
hitherto have constituted a barrier between 
every direct process and commercial success. 


My answer to the statement that these 
processes have ‘‘ended in direct failure,” 
is that to-day in the city of Pittsburgh a 
direct process is being carried on at the 
works of the Carbon Iron Company which 
is a commercial success. I have watched 
the development of this process off and 
on for the past 12 months, and have noted 
with surprise the success which has been 
achieved. 

The following notes I am largely in- 
debted to Mr. H. W. Lash, the able gen- 
eral superintendent of the works; Mr. 
Matthew Graff, the president director, and 
Mr. Alfred E. Hunt, of the Pittsburgh 
Testing Works, who has done much in 
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the investigation of this process. Atten- 
tion is called to a description of the Car- 
bon Iron Company’s process, in a paper 
written by Alfred E. Hunt, upon ‘‘ Recent 
Improvements in Open Hearth Steel,” 
page 708, volume XVI, ‘ Transactions 
American Institute Mining Engineers,” and 
also to a note upona ‘‘ Modification of the 
Reducing Process ” used by the Carbon 
Iron Company, by the same writer, page 
678, volume XVII, same transactions. In 
these two papers the process is accurately 
described in detail, and figures and data 
given as to stock used, quantity and 
quality of output. Mr. Hunt, in his first 
paper, says: 

“The chief difficulty with all such 
processes has been not to reduce the iron 
and to make wrought iron from the ore 
direct, but to do this without heavy loss. 
The Carbon Iron Company uses as a re- 
ducing agent (which also protects the re- 
duced iron from re-oxidation), a peculiar 
graphite from Cranston, near Providence, 
R. I. It resembles both graphite and 
anthracite coal, and has about the follow- 
ing composition : 


Per cent 
Ce GIR os aii cs ieee 78.00 
Pe NNN Ss. Kicccnin ccuiienuent 2.60 
ite opercenacn ests ciucemenebee 15.06 
oe a atta ok cee one 0.045 


‘The principle of the process is that 
the peculiar graphite used as a reducing 
agent does not burn out rapidly, but ad- 
heres to the iron in considerable quantities 
in the sponge protecting it and allowing 
the balls to become compact and solid, so 
that when they are taken from the furnace 
they do not re-oxidize very rapidly, but 
can be squeezed and hammered or rolled 
without a comparatively severe loss. The 
oxidation in carrying the sponge balls 
trom the reducing furnace to the open 
hearth, although the distance be consider- 
able, is almost nothing. In fact, the 
sponge balls can be taken out of the fur- 
nace and allowed to cool off completely in 
the air with but very trifling oxidation— 
less than that upon an ordinary compact 
bar of iron of the same weight, and heated 
under the same conditions.” 

The process, as originally practiced 
with the Rhode Island graphitic carbon, 
was under the patents of Dr. Eames. The 
present process, however, is modified in 
almost every essential principle from the 
claims in the Eames patents. 

1. The novelty of the process as now 
used consists in intimately mixing the 
finely ground iron ore with pulverized car- 
bonaceous material, wet with a wash of 
lime or some similar inert material, in or- 
der to retard the too rapid combustion of 
the carbon, and thus give time for the 
dissociation of the iron and oxygen to 
take place at the temperature necessary 
for the reduction upon the ‘‘ protected ” 
carbon or graphite lined hearth, of an ordi- 
nary reverbratory furnace. 

2. Each of the 16 reducing furnaces 
when in constant use has a hearth lined 
for about 10 inches deep with either 
graphite or coke washed with lime. These 
hearths are 19 feet long by 5 feet wide. 
The hight of the side walls from the 
hearth to the skewback of the roof is 22 
inches, and the roof has a spring of only 
3 inches. The furnace is heated by nat 
ural gas, which is admitted at each end, 
the stack being in the center of the roof. 
These furnaces are very durable, and re- 
quire very little expenditure in repairs. 
The average life of the furnaces thus far 
has been at least a year before new side 
walls and roof are required. 

8- Each furnace charge consists of 2240 
pounds of finely pulverized ore, intimately 
mixed and ground well together, with 600 
= of Connellsville coke, which has 

een crushed to very small particles, and 
wet with a wash of milk of lime to ‘‘re- 
tard” its too rapid combustion. 


4. It is very important that the coke, or 
other carbonaceous material should be very 
intimately mixed with the particles of iron 
ore. Experience shows that it is only 
when the ore is fine, and in actual contact, 
particle to particle, with the solid carbon, 
that the best results in rediction are se- 
cured. Again, the intimate mixture of 
the ore and solid carbon helps to protect 
the carbon particles from too rapid com- 
bustion, and becomes itself an ‘‘ inert 
retarding agent” for the carbon, in the 
same way that milk of lime acts. 

5. Gas carbon, coke residuum from oil 


tanks, and in fact, limal oil itself, has | 
cent. iron, The impurities in the care- 


been satisfactorily used as a carbonaceous 
reducing agent, the oil being mixed with 


the ore in such a way that when heated up| 


in the reduciug furnace, its residual coke, 
after the volatile matter has been distilled 
off and burned, is very intimately mixed 








pa each ; ordinarily ten balls are taken 
rom each heat. Of course the regularity 
of this depends upon the way the furnace- 
man balls up his heat. The vepeealiy of 
ield from all the furnaces in the output 
is very remarkable, as compared to similar 
figures of the output of a puddle mill, and 
is largely due to the more accurate weight 
of ore than of pig iron charged, and to 
the fact that it is not as easy for the fur- 
nacemen to ‘‘ steal stock ” to increase their 
tonnage as in puddling. 
11. The blooms contain, after having 
been squeezed, about 97 per cent. metallic 
iron, and rolled melting about 99 per 


fully obtained average drillings of blooms 
and melting bar from the various ores are 
as follows,as determiped by many analyses 
by the Pittsburgh Testing Laboraratory 
Chemists for the Carbon Iron Company : 
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Per cent. phosphorus in blooms..... | 0.040, 0.015) 0.015) 0.03 | 0.035) 0.35 0.020 
Per cent. sulphur in blooms......... 0.040 0.083 | 0.019 0.08 | 0.03 | 0.026 0.025 
Per cent. phosphorus in melting bars| 0.015) 0.006, 0.007) 0.020) 0.020) 0.25 _ 0.010 
Per cent. sulphar in melting bars...| 0.040 0.02 | 0.010! 0.035) 0.020, 0.016 0.015 
Per cent. phosphorus in ore......... 0.063/ 0.02 | 0.025) 0.045 0.06) ..... 0.085 
Per cent. sulphur in ore............ 0.035! 0.08 | 0.035) 0.040) 0.045 ..... 0.085 
Per cent. metallic iron in ore....... 62.16 65.00 65.00  64.50/65.50 67.50 65.00 


with the — of ore, which protect it 
from further combustion until it bas per- 
formed its function of reduction of the 
iron. These forms of carbonaceous mat- 
ter are used with very pure grades of ore, 
and where stock of very low percentage of 
phosphorus is desired. 

6. Several patents upon the way of ‘‘ re- 
tarding ” the carbonaceous material, and 
the method of mixing the carbon and the 
ore, and of various carbonaceous materials 
used as reducing agents under varying 
conditions, and for methods of lining the 
hearth of the reducing furnace, have al- 
ready been issued, 

7. The iron oresused during the past year 
have been: 

Minnesota Y ore, 62 to 65 
r cent.iron, phosphorus.0,06 hard red ore, 
Lake Superior, Section 16, 

65 per cent., phosphorus. 0.02 hard red ore, 
Republic magnetite and 

specular 65 per cent., 

ee 0.06 hard black ore. 
Hard ke Angeline ore, 

65 per cent. iron, phos- 


Si cbs tndodnaon spies 0.02 hard red ore, 
Champion magnetite, 64 per 
cent., phosphorus........ 0.05 hard black ore. 


8. The time from out to out of a heat 
is a little over three hours, and three heats 
are made per shift, and each shift works 
between 10 and 11 hours, so that six heats 
are drawn from each furnace per 24 hours. 
The iron sponge is formed on top of the 
charge in about one and a half hours’ ac- 
tion of the reducing flame, the remainder 
of the time being taken in balling up the 
heat, as in the ordinary puddling opera- 
tion. 

9. There are two men employed at each 
furnace—one furnaceman and one helper. 
It is the duty of the furnaceman to keep 
the bottom in good repair, regulate the 
heat, assist in charging and balling up the 
heat, and have general charge of the opera- 
tions of his furnace. The helper assists 
the furnaceman in preparing the bottom, 
charging and balling the heat, and attends 
to the doors, carries the balls to the 
squeezer, and attends to the tools. 

10. Each charge of 2240 pounds of 65 
per cent. iron ore yields about 1440 
pounds of squeezed sponge balls, of about 
6 inches diameter, and, say, 15 or 16 
inches long, weighing from 135 to 150 


The column at the right hand, of the 
mixture of one-half Lake Superior, sec- 
tion 16 ore, with either Champion or Re- 
public magnetite ore as the other one-half, 
is the ordinary mixture that bas been used 
for the last six months, and the analyses 
of the blooms and melting bars is the 
average of the analyses of the material 
produced during the last six months, ex- 
cept in special cases noted elsewhere. 

12. The process eliminates from the 
blooms, with low phosphorus Bessemer, 
ores at least one-half of the phosphorus in 
the contained ore, and with high phos- 
phorus ores, fully two-thirds of the phos- 
phorus is eliminated from the blooms, and 
further rolling of the blooms into melting 
bar purifies fully one-half of the phos- 
phorus remaining in the blooms, Thus 
conciusively proving that the phosphorus 
still remains as a phosphate in the slag. 
In fact, the condition of the phosphorus 
in the blooms is still further proved by 
the fact that a considerable further elimi- 
nation of the phosphorus may be secured 
fr the resulting steam ingots by tap- 
ping off a considerable portion of the 
open hearth slag immediately after the 
melting af the blooms. The analysis of 
the = hearth slag shows it to contain a 
considerably larger percentage of phos- 
= directly after the blooms have 

een melted in the bath than later, or 
when metal has become hot enough to tap. 
An examination as to the temperature of 
the furnace during the reducing and after 
balling operations will show you that at 
no time is the heat high enough to melt 
the reduced iron, and there is no doubt 
that the phosphoric acid in the gangue of 
the ore is not reduced to phosphide dur- 
ing the process. 

The mode of charging either the direct 
sponge balls or the squeezed blooms with 
their initial heat into an open hearth bath 
permits of a much more rapid melt, with 
all its attendant advantages of improved 
quality of product, saving of time in melt- 
ing and in labor connected with charging. 

13. The present product of the direct 
reduction works of the Carbon Iron Com- 
pany is about one-half sold and one-half 
used as blooms to be remelted in their own 
open hearth furnaces. Of the amount 
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sold, about one-third, or 17 per cent. of 
the entire output, is in the form of melting 
bar to be in the manufacture of cruci- 
ble steel, the larger portion of the remain- 
ing two-thirds in the form of blooms for 
melting in O. H. furnaces. 

I am informed that the present output of 
the 16 reducing furnaces is fully up to 
1440 pounds of squeezed biooms per heat, 
and with six heats per 24 hours, 8640 
pounds per day, and for the 16 furnaces, 
138,240 pounds, or 61 tons per day. 

14. The fue) used is natural gas, and it 
unfortunately happens that the amount de- 
livered to the reducing furnaces has not 
yet been metered; this will, however, soon 
be done when this important question will 
be determined, It is assumed that about 
13,250 cubic feet of natural gas is used to 
the ton of squeezed blooms, in other 
words, the same amount used in puddling 
gross ton of pig iron. 

15. The loss of metallic iron as claimed 
by the Carbon Company is 6} per cent. 
from the metallic iron in the ore to the 
metallic iron in the squeezed blooms. Mr. 
Hunt furnishes the following data as sus- 
taining this claim : Two thousand two hun- 
dred and forty pounds of 65 per cent. iron 
ore containing 1456 pounds of metallic iron 
will yield 1400 pounds of squeezed blooms, 
containing 97 percent. metalliciron. This 
weight of blooms will contain 1358 pounds 
of metallic iron, showing a loss of only 98 
pounds of iron, or, 6 and +73, per cent. of 
the total iron in the 2240 pounds of ore 
used. The fact that these squeezed blooms 
contain 97 per cent. metallic iron, is not 
only determined by the average of many 
analyses, but also from their yield in steel 
ingots when added to an open hearth steel 
charge. An average melt of open hearth 
steel of pig iron and scrap will give a loss 
of about 7 per cent. reckoning the weight 
of pig metal to be all iron; similarly reck- 
oning charges of 40 per cent. pig metal 
with 60 per cent. carbon blooms, gives an 
average loss of between 12 and 13 per 
cent.—about what would be expected with 
squeezed blooms of 97 per cent. metallic 
iron. Similar charges of 40 per cent. pi 
iron, with 60 per cent. of squeezed paddled 
blooms, give a loss of between 10 and 11 
per cent. and we have found similar aver- 
age check analyses of the puddled blooms 
to show about 99 per cent. metallic iron. 

The quality of the steel containing con- 
siderable quantities of the Carbon Iron 
Company direct made iron, as has been 
previously stated in the papers on the 
subject in the transactions, A. I. M. E. is 
very superior, and is especially noted for 
its durability. The following tables show 
results obtained by them in regular prac- 
tice: 
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made by the Carbon Company, and the 
constantly increasing demand for the 
squeezed blooms and bars rolled directly 
from these blooms by other steel manu- 
facturers, has practically settled the ques- 
tion of quality. 


PROF. H. M. HOWE, OF BOSTON, 


continued the discussion. He thinks the 
direct process has great possibilities, and 
he states his reasons. He points out the 
advantages to be derived from the direct 
process and considers the loss of iron in 
direct processes of the past. He said: 


I think that very few people of good 
judgment can refrain from agreeing with 
Sir Lowthian Bell’s conclusions, that the 
blast furnace is more likely to be able to 
do without the direct process than the di- 
rect process is likely to be able to do 
without the blast furnace; but I think it 
might be considered somewhat rash to 
conclude that because the blast furnace is 
likely to hold the upper hand, that the di- 
rect process may not be very applicable and 
may not be very economical under certain 
conditions. 

The direct process is a much more diffi- 
cult and complicated process than is the 
blast furnace process. Being complicated, 
it is somewhat more difficult. It requires 
greater skill and it requires special condi- 
tions. Now, it seems to me a little like 
the case of an absolute monarchy and a 
limited monarchy. A limited monarchy is 
amuch more difficult and complicated 
system of government to carry out, but 
at the same time we think that it isa much 
better system. The compound engine is 
a much more complicated thing than the 
plain slide valve engine, and _ yet, 
under certain conditions, it is the 
better of the two. The direct process 
seems to me to have great possibilities. In 
a blast furnace we have not only to do the 
work of the direct process, but a great 
deal of other work also. The work of 
producing iron, we may say, consists, in 
the first place, of the chemical work of 
oxidizing the iron oxide; in the second 
place, in the heating work in raising the 
iron and the other materials associated 
with it by nature to a very high tempera- 
ture. In the case of the direct process (and 
I do not speak of any one direct process in 

rticular, but simply of the direct process 
in general) practically it is not necessary 
in the nature of things that the tempera- 
ture should ever be above red heat. In 
the case of the blast furnace, it is hard to 
see how the temperature can well be less 
than the melting point of a very infusible 
silicate of lime—chiefly of lime. There I 
think that we have a great possibility that 
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Medium bridge steel] 0.18 | 0.078 | 0.55 | 66,900 | 28,00! 58.00| om themselves 180° 
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| 
| 
| 
| 
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Tam not aware that the claim has ever 
been made by the Carbon Iron Company, 
or its representatives, that this process 1s 
to come in as a competitor of the blast 
furnace, as intimated by Sir Lowthian 
Bell. The claim is the production of a 


uniform and much cheaper materiai, for 
the open hearth and crucible steel pro- 
cesses, than can be obtained in any other 
way. The high character of open steel 


| 
| 


the direct process will need not only the 
getting of a low temperature in the blast 
furnace, but that we must have a very 
high temperature. The direct process 
calls for certain conditions, and I do not 
see how it can be applicable to ores of iron 
unless those ores are magnetic or otherwise 
centered. It seems to me it must be ap- 
— to very rich ores, as I cannot see 
ow otherwise it would be possible. 
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The other and special condition which 
makes possible the success of the direct 
process is the existence of a fuel which 
can be applied to the direct process, and 
which cannot be applied to the blast fur- 
nace, and which is much cheaper than any 
local available fuel which is applicable to 
the blast furnace. That at once gives in 
the direct process an enormous advantage ; 
and, caawlens: many who wonder at the 
success of the Carbon Iron Company’s 
process in this city do not realize that it is in 
a large measure due to the fact that for that 
process natural gas can be applied, while for 
the blast furnace natural gas cannot be ap- 
plied. Here in this city the Carbon Com- 
pany’s process possesses an enormous ad- 
vantage, which it might not have elsewhere. 
How much weight can be attached to that 
point further investigation must deter- 
mine. As to the loss of iron, is it quite 
just to say that because the loss of iron 
has been enormous in some of the direct 
processes carried out in the past, without 
the metallurgical knowledge or skill of to- 
day, it always must remain so? Pro- 
fessor Maynard has got the loss at a point 
which I think will strike every one as ex- 
tremely low. Ihave had access to most 
of the data from which Professor Maynard 
speaks, and I do not think it is quite be- 
yond the mark to put it as low as that 
from his data, as I find the loss to be about 
17 per cent., which is equivalent to saying 
that 100 parts of ore will yield 83 parts of 
ingots by the direct open hearth process. 





G. J. SNELUS, OF WORKINGTON, ENGLAND, 


described some experiments he made with 
the direct process over 20 years ago. He 
thought that while the blast furnace is not 
to be discarded there is a direction in 
which the direct process can be utilized. 
He said: 


I have had some experience with the 
direct process very many years ago, for so it 
happened that the first patent with which 
I was associated was taken out by the 
late Mr. Menelaus, of Dowlais, for a direct 
process of making iron. I was also asso- 
ciated with Sir Wm. Siemens in his direct 
process for making iron. I therefore 
tnink that I may venture to say a few 
words in connection with this paper by 
Sir Lowthian Bell. Of course I think we 
shall all admit that the blast furnace is 
not going to be ousted entirely by the 
direct process. I think we may state that 
as a fact, and in that respect I certainly 
agree with Sir Lowthian Bell. Where we 
require pig iron for foundry work, where 
we require it for anything with which it 
is used as pig iron, there certainly the blast 
furnace must always hold its own. 

My first experiments on this subject 
were made some 23 years ago, and, curi- 
ously enough, in the presence of a Pitts- 
burgh man, Thomas Blair. He hap- 
pened to be at Dowlais at the time, and 
attempted to introduce what was then 
called the Oberhausen process. That at- 
tracted my attention, and I set to work to 
make a number of experiments upon the 
reduction of the iron ores with which I 
was acquainted. Idid it in this way: I 
reduced the iron ore to a fine state of di- 
vision, and then took the exact time that 
was required under the most favorable cir- 
cumstances to get rid of the oxygen and 
to get metallic iron, and I found that it 
was possible, under the most favorable 
circumstances, to reduce the oxide of 
iron, to get rid of the oxide and to get 
metallic iron from cold iron ore in two 
minutes. I think that is a very impor- 
tant factor to bear in mind; that the hold 
which oxygen has upon iron in its com- 
bination is not of a powerful character, 
but that under proper conditions the hold 
will be lessened and the metallic iron set 
free in a very short space of time. 
That is one factor for consideration. 
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The exact arrangement which I pat- 
ented for obtaining iron by the 
direct process was the application of the 
German furnace termed the Guesven- 
hoeffer. This was simply a tall vertical 
chamber of brickwork in which there was 
aseries of horizontal fire bearings of V- 
shaped sections. The furnace was used at 
Messrs. Vivian’s copper smelting works, 
and I saw it there used for burning the sul- 
phur out of the pyrites. My friend Mr. 
Thielen, the president of the German As- 
sociation here, was then the president of 
those works. I went to see the farnace, 
to see how far it was applicable to a di- 
rect process of making iron. I am proud 
to say that that was my first interview 
with Mr. Thielen, and I have in my 
pert book now a sketch which he very 

indly made for me of this furnace. I 
came back convinced that there was an 
apparatus which could be utilized to 
produce steel by the direct process. In the 
Guesvenhoeffer furnace, when used for cal- 
cining pyrites, the air is admitted to burn 
the sulphur. My idea was to reverse the 
operation, heat the furnace and instead of 
introducing air to introduce gas, carbonic 
oxide or hydrogen. I mentioned the mat- 
ter to Mr. Menelaus, and he consulted the 
late Dr. Percy as to its practicability. 
The verdict of Dr. Percy was that it was 
entirely right, theoretically, but that it re- 
mained to be proved by practical experi- 
ment how far it would answer. 

But now it appears that you are going to 
find it necessary to reduce a large quantity 
of your magnetic ores, which are so abund- 
ant in this county, to a fine state of divis- 
ion, for the purpose of improving them by 
the magnetic separators; and we were told 
at New York that se tors were now to be 
put up to treat, as I understood, 1000 tons 
of ore per day, at one concern. If this is 
so it is quite evident that there is going to 
be a vast quantity of oreof this minutely 
divided condition which is available, and 
will be available, and will be better used 
by some such process of direct reduction, 
where you can get the reducing agent into 
intimate contact with the finely divided 
material. What I insist upon is that if 
you apply the direct process you should 
deal with the materials in as minutely 
comminuted divisions as you can. The 
ore should be as fine as possible, and the 
reducing agent should be also in a fine 
state of division, or it should be gas. I 
think, therefore, that while I agree with 
Sir Lowthian Bell that we are not going to 
oust the blast furnace, yet that there is a 
direction in which the direct process may 
be utilized, and in which it will prove even 
more economical than the combined proc- 
ess of the blast furnace and the Bessemer 
converter or the Siemens open hearth 
furnace. 


ess. Iam sorry to disagree in that, but I 
need not remind the inhabitants of Pitts- 
burgh what the fate of the works was 
which undertook to make iron by the 
direct process of Mr. Blair. Now, leav- 
ing altogether the question of economy 
out of consideration—which, of course, 
one cannot do—but looking at it as 
purely a matter of chemical reaction, no 
process that I know of could be more per- 
fect in its character than that adopted by 
Mr. Blair. It was the Chenot process, 
with a little refinement and so arranged 
that a saving of fuel, at all events in heat- 
ing the ore, was attained. All oxidation 
from the atmosphere, so far as was possi- 
ble, was avoided by the sponge, as it was 
drawn downward and received into air- 
tight cases until it was cooled, and the 
sponge was then mixed with coal tar, and 
under very powerful hydraulic pressure 
was pressed into bricks or cylinders, and 
these were then transferred to an open 
hearth furnace, in which there was a cer- 
tain quantity of pig iron in order to pro- 
duce steel. It was there that I pointed out 
to Mr. Blair at the time that the great loss 
occurred. 

My friend, Mr. Maynard, has not told 
us anything about the loss that is incurred 
in treating the blooms obtained by this 
new development of the direct process. 
That is a most important matter. Now, 
with regard to the total fuel required. 
Pray remember that this ground coke 
which is used in the reducing furnace 
amounts to 960 pounds to the gross ton of 
iron. In other words, they are using in 
this furnace more than one-half the coke 
which is used in the blast furnaces. That 
is, instead of using about 1808 pounds, 
they are using, as we learned the other 
day at the Edgar Thomson Works, 960 
pounds ; that is, instead of saving about 
400 weight of coal, as is done in the Bes- 
semer furnace, they use nearly 1 ton of 
coal for the reduction of the ore. That 
is, you have to use 960 pounds of coke 
which has to deoxydize the air, and then 
you have something. like a ton of coal to 
use in order to heat the blooms before 
you are ready to heat the ore for its re- 
duction. Now, independently of all that, 
I am surprised that gentlemen should talk 
in the very easy and airy way in which they 
do of grinding the quantity of ore that 
you have to deal with in order to 
bring this industry into anything like an 
industry of importance. We are told that 
we must grind the ore into the finest pos- 
sible divisions, and they speak of it as if 
that wasa thing of easy achievement. Con- 
ceive that you are to start and grind the 
whole of the ore in the Lake Superior 
region, which I think is something like 
17,000,000 tons per year, into a fine dust, 
and you have an idea of what you are pro- 
posing. I admit that there may be some 
cases in which very fine ores might possi- 
bly, to a very limited extent, be so treated, 
but to expect to raise that to a great in- 
dustry, and to compare that with what 
has been done in the blast furnace, is, in 
my opinion, oneof the most Utopian ideas 
that ever entered the mind of man. 

Mr. Snelus in like manner seemed to 
underrate the obstacles in the way of ob- 
taining that result. At all events the 
gentleman whom he mentioned certain 
did not in their experience attain it, =i 
certainly they were characterized by a pa- 
tience which you rarely find in a manufact- 
urer. They continued the work until it 
was impossible to continue the operation 
any longer, and it disappeared hke many 
other of the direct processes before it. I 
do not know that I can add anything more 
to what has been already said. I cannot 
say that the observations of Mr. Snelus or 
Mr. Maynard have made a very profound 
impression upon my mind, 


SIR LOWTHIAN BELL, 


in conclusion, described the direct process 
of Mr. Blair and pointed out the reasons 
for its failure. He critically examined 
the points made by Mr. Maynard and by 
Mr. Snelus. He said: 


Well, sir, I do not know that I need de- 
tain the meeting very long to make a 
reply. I will just add that so far as the 
operation referred to by Mr. Snelus is con- 
cerned I have myself had some correspond- 
ence with Mr. Blair. In the year 1874 I 
visited Pittsburgh, and was taken by Mr. 
Blair and most kindly received by him- 
self and his partner—Mr. Morrison, I 
think—to their works in the immediate 
Vicinity of this city. The figures illus- 
trating their process were submitted to me 
in the most open manner. I endeavored 
to the best of my ability to show to Mr. 
Blair by his own figures that nothing but 
failure would ultimately attend the proc- 























The next paper considered was on 


The Protection of [ron and Steel Ships 
Against Foundering from Injury to 
their Shells, Including the Use of 
Armor, 


by Sir Nathaniel Barnaby, late chief con. 
structor of the British Navy. He said 
that against the perils arising from perfor- 
ation of the hull we are worse off now in 
the days of iron and steel than we were 
when ships were built of wood. The ma- 
terial now used submits easily to per- 
foration. When a wooden ship is struck 
in collision the blow is gradually absorbed 
and there is but little permanent displace- 
ment and but little admission of water. 
The paper describes a proposed ship 1000 
feet long and 300 feet wide to be propelled 
by engines of 60,000 horse-power. Then 
are described the methods to prevent the 
rolling of aship. The questions of water- 
tight compartments, iron and steel plates 
and the disposition and material of armor 
are considered at length. In part the 
paper was as follows: 


Long steamships cannot be built of 
wood, Steamships built of wood cannot 
be secured against premature decay; they 
cannot be built quickly without the cer- 
tainty of rapid decay; the risk of fire is 
always serious in them, and except in very 
small vessels high speeds are impossible. 
The ships in use and building for commer- 
cial purposes on the western side of the 
Atlantic are still constructed generally of 
wood. The large sailing navy of the 
United States may be said to consist al- 
most exclusively of wooden ships. Amer- 
ica possesses nearly one-sixth of all the 
wooden sailing ships of 100 tons net and 
upward in the world, and she will proba- 
bly find it to her advantage for many years 
to come to continue to build such ships of 
wood, Of iron and steel sailing ships 
Great Britain owns considerably more 
than three-fourths of all that exist. When 
we come to the steam mercantile marine 
we find that the United States has as many 
of her mercantile steamships of 100 tons 
gross and upward built of iron and steel 
as of wood. There can be no doubt that 
both here and in Canada you must follow 
the example of Great Britain, and build 
steamships almost exclusively of iron or 
steel. 

It is the one prominént defect in iron or 
steel ships that I propose to consider, and 
that only—viz., the readiness with which 
they submit to perforation in collisions. 

Security against risks of fatal disaster, 
on this account, depends very little, if at 
all, upon the thickness of the bottom plat- 
ing or the closeness of the ribs. The ad- 
vantage ofa steel plating of 1 inch in thick- 
ness over another of 4 inch would be very 
doubtful; and closeness of frame-spacing 
is not much more valuable. 

When open-hearth steel was first em- 
ployed for the outer bottoms of ships, with 
a reduction of some 25 per cent. in thick- 
ness as compared with iron, it was sup- 
posed that the structure would be found 
to be lacking in rigidity. 

Security in an iron or stcel ship against 
fatal injury, arising from the perforation 
of the shell under water, depends upon 
two things only—sizE and sUBDIVISION. 

Pumps may be dismissed at onceas being 

ractically useless in cases of collision in 
iron and steel ships. No pumps will deal 
with a continuous inflow of water of even 
less than 4 square foot in area coming 
through a hole well under water. Apart 
from the perfection of subdivision, size is 
in itself an element of safety. A ship of 
small or moderate size is sometimes com- 
pletely severed at the point of striking by 
the blow of a larger ship. 











October 16, 1890 





THE IRON AGE. 


643 








I am supposed by some persons to object 
unduly to large ships. But I confine my 
objections as to size of ships of war in a 

werful navy. I believe that a large 
naval power, having very widely spread 
interests and subject to modern modes of 
attack, would suffer more in a war from 
fewness of ships than from comparative 
smallness of size of ships and of crews. I 
have never thought that size is a disad- 
vantage in merchant ships, supposing 
they can be worked financially. On the 
contrary, the advantages arising from size 
in passenger ships seem to me to be so 

reat that I do not see where we shall stop. 
f it were necessary to increase the draft 
of water as we increase the length and 
breadth that would impose a fatal bar to 
any considerable advance upon present 
dimensions. But there is no such neces- 
sity. By the use of several engines work- 
ing side by side and suitable propellers 
the draft of water of 26 feet and never be 
exceeded. 


A sHIP 1000 FEET LONG, 300 FEET WIDE. 


I was consulted some years ago by a 
business man, well known on both sides of 
the Atlantic, as to the possibility of build- 
ing a steel ship which would not roll, or 
pitch, or heave in the sea, and in which, 
therefore, the bulk of passengers would be 
in less desperate hurry to get ashore. He 
thought 15 knots an hour sufficient speed. 
It appeared to me to be perfectly practic- 
able with a draft of water of 26 feet. 
I thought the minimum length and breadth 
would be 1000 feet long and 300 feet broad. 
I estimated that with engines of 60,000 
ores an ocean speed of 15 knots 
could be obtained. Two sets of apparent 
difficulties had to be overcome—-viz., those 
connected with the building of the ship 
afloat, and those relating to receiving and 
discharging cargo. The ship would be a 
steel island, incapable of entering any 
docks. The building difficulties soon dis- 
appeared. They had no real existence. 
To meet the other difficulties, I proposed 
to form shallow, still water harbors or 
docks within the ship, entered by gates in 
the sides, and to carry, always afloat there, 
the loaded barges and tugs; turning the 
barges out and taking in fresh ones already 
loaded at the ports of discharge and 
shipment. Such a ship would require 
to be fortified and garrisoned like a town. 
She could be made absolutely secure 
against fatal injury arising from perfora- 
tion. The subdivisions required for this 
purpose might be made to serve effectually 
against the spread of any local fire. I do 
firmly believe that we shall get the mastery 
over the seas, and shall live far more hap- 
pily in a marine residence capable of steam- 
ing 15 knots an hour than we can ever 
live in sea side towns. The question 
whether we shall effect our conquest by 
mere size, or by mechanical devices, in 
ships of more modern proportions, depends 
upon the success of certain efforts which 
are now in progress in another direction. 


ATTEMPTS TO PREVENT ROLLING. 


In these efforts there have been three 
stages : 

First, there were the observations by 
the British naval constructors at the Ad- 
miralty that when a gun or water or other 
loose weight is moved about violently by 
the rolling of the ship these movements of 
the loose weight tend to bring the ship to 
rest. The phenomenon is fuily discussed 
in the Encyclopedia Britannica article 
“Shipbuilding.” The physical condi- 
tions have been briefly stated by one of the 
Admiralty officers as follows: Explaining 
the effect in a model of a moving weight 
representing 100 tons bringing nearly to 
rest almost immediately what represented 
a vessel of 10,000 tons, he says the same 
effect must always occur in a rolling ship 
if we have a loose weight of any kind, 


whether the weight be water or a gun. 
If this reduction in rolling did not take 
place ‘‘we should have something to ex- 

lain which would be quite inexplicable. 

or suppose we have two ships alike in all 
respects as regards size, shape, weight, 
time of oscillation, &c., and situated on 
precisely the same seas, but one having all 
her weights properly secured and the 
other with a weight capable of transvers- 
ing the deck every time the ship rolls. If 
the two vessels were to roll to exactly the 
same extent we should have the sea 
not only rolling the ship with the loose 
weight to the same extent as the 
ship with all her weights fixed, 
but the sea would, in addition, be doing 
all the work involved in the traversing of 
the heavy weight across the deck, which 
is quite impossible under the circum- 
stances of perfect similarity supposed. 
The sea can only do the same work on 
both. In the one case the work consists 
entirely in rolling the vessel; in the other 
it consists partly in rolling the ship and 
partly in dashing the weight about. The 
rolling in the latter must, therefore, inev- 
itably be less than in the former case.” 
This principle is now applied by con- 
structing water chambers above the shot 
oo decks in the larger ships in H. M. 
Navy. But by this system a certain 
amount of rolling is required in order to 
start and work the rolling quencher, and 
something further is needed in passenger 
ships. It is desirable to have a more deli- 
cate appreciation of the first tendency to 
rolling and an instant application of the 
quenching apparatus. 

The next step was taken by Beau- 
champ Tower, an able English mechanical 
engineer. He contrived a mechanical 
watchman dependent upon a long pendu- 
lum indication. This watchman has suf- 
ficient power to contro] a small platform 
carrying & gun or other instrument. In a 
heavily rolling ship the watchman keeps 
this platform and its load level and at 
rest. See ‘‘ Transactions” ot the Institu- 
tion of Naval Architects, 1889. 


The third step has been taken by Mr. 
Thornycroft, of torpedo boat fame. He 
also makes a mechanical watchman, dif- 
fering from Mr. Tower’s, and dependent 
upon two pendulums, one long and one 
short. This watchman is capable of con- 
trolling a large movable weight. Mr. 
Tbornycroft describes his plan as follows: 
The controlling apparatus depends first on 
a pendulum, or its equivalent, having a 
short period compared with the natural 
period of oscillation of the vessel to be 
steadied, or of the waves on which the 
vessel floats. 


A second pendulum, or its equivalent, 
having a long period, compared as above, 
and a large moment of inertia is adapted 
to join in control with the short pendulum, 
and more or less balance its tendency to 
reduce stability when the vessel is in- 
clined. The steadying apparatus com- 
prises a heavy movable weight fixed to a 
shaft in such a manner that it places itself 
automatically, when free, in the fore and 
aft position. It is controlled bya hydrau- 
lic motor capable of turning it to one or 
other side of the center line of the ship, 
as may be necessary to balance a turning 
moment exerted on the vessel by waves, 
or to prevent or lessen the rolling. The 
distributing valve of the motor is con- 
trolled by the penduium ee above 
described. It is proposed to employ a 
movable weight of about 12 tons for a 
vessel of 250 to 300 tons displacement. 
Its range of movement would be such as 
would transfer the center of gravity of the 
weight through a transverse distance of 6 
feet. If this third step is made success- 
fully, and Mr. Thornycroft’s plan is ap- 
plied to passenger ships, there will be no 
necessity for pressing torward large ships 
in advance of their due time. 


BULKHEADS, 


When an iron or steel ship is sunk by 
collision, it is sometimes mistakenly said 
that the ship had a number of bulkheads 
or divisions, and that since these failed to 
es her afloat, it matters little whether 
bulkheads are fitted or not. It often 
happens that a ship is sunk when only 
a a small hole is made in 
a single compartment. The badly ar- 
ranged bulkheads do not even delay the 
sinking. The water spreads itself differ- 
ently owing to the presence of the bulk- 
Sane, but that is all. Instead of level- 
ing itself from end to end throughout the 
ship, and gradually rising all fore and aft, 
the water first fills one compartment, then 
finding the top of the partition separating 
it from the adjacent compartment has 
been brought below the level of the out- 
side water, it proceeds to fill that com- 
partment, and so on 

In the year 1866 this question was fully 
debated by an infiuential committee of 
naval architects, shipbuilders, shipowners, 
Lloyds’ surveyors and sailors. e com- 
mittee was the Council of the Institution 
of Naval Architects. That council de- 
cided that no iron passenger ship is well 
constructed unless her compartments be 
so proportioned ‘that she would float safely 
were any one of them to fill with water or 
be placed in free communicatioa with the 
sea. They recommended that all iron 
ships should be so divided that not only 
the one largest compartment, but any two 
adjacent compartments, might be given up 
to the sea without sinking the ship. The 
second is an advisory clause, the wisdom 
of which is not disputed. The first is 
condemnatory of badly constructed ships. 
No deliverance of any kind has been made 
during the 24 years which have elapsed 
questicning these important decisions. 
Yet they are absolutely ignored by every- 
body concerned, and all iron and steel sail- 
ing ships built since then, and the great 
bulk of steamships, have been built in dis- 
regard of the recommendations of that 
council; and in so far as they are used for 
carrying passengers or emigrants, all these 
ships have been, and are, in the judgment 
of that council, badly constructed. It is 
quite true thaf there are water tight bulk- 
heads—one or more—in every such ship; 
but they exist for structural purposes only, 
and not to carry out the view of the coun- 
cil or to prevent the foundering of the 
ship when run into. 

Sailing ships generally have but one 
bulkhead and that right forward. Some 
—a few—owners have added another ‘“‘col- 
lision ” bulkhead aft; while others again, 
with the desire to provide extra safety 
from foundering, have introduced one or 
two others in addition to these two ‘‘ col- 
lision” bulkheads. But these are merely 
so much dead weight—adding, of course, 
to the strength of the ship—they would 
not appreciably alter the time of founder- 
ing if the ship were struck anywhere be- 
tween the two end bulkheads. They do 
not go far enough to satisfy the necessary 
conditions. The highest number of bulk- 
heads believed to be built in any existing 
sailing ship proper—that is, an ‘‘ uncon- 
verted ” vessel—is four, and these cannot 
be placed so as to materially alter the time 
in which a vessel would founder if struck 
in any compartment. It must be gener- 
ally understood that records in registers 
and examination by surveyors referring to 
bulkheads in steamships give no security . 
in respect of the fulfillment of this most 
important condition. 


MATERIAL. 


The question of material has been set- 
tled for you. The troubles we had with 
iron on our side are a matter of history. 
In 1874 we were giving for iron ship 
plates of about 7} hundredweights each, 
delivered at Portsmouth Yard, over £20 
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per ton (with a scale of extras, from 34 
hundredweight upward, per 4 hundred- 
weight). These plates were tested by 
resident inspectors at the iron works. 
This had been found to be necessary, as 
inspection at the ship side prior to accept- 
ance had been found to cause vexatious 
delays and heavy rejections after such de- 
lays, so that there was often a paralysis of 
work with both ironmakers and ship- 
builders. This being the condition of 
things in 1874, a Naval Committee was 
appointed to consider the causes of the 
rapid deterioration of boilers. This com- 
mittee visited Portsmouth, and reported 
that it was necessary to secure a bet- 
ter quality of iron. They said that 
“the rapidity of deterioration of boiler 
plates and ship plates is greatly de- 
pendent upon the purity of the iron, 
which can only be obtained by in- 
creased expense of manufacture.” They 
recommended the payment of higher prices 
than £20 per ton for 74 hundredweight 
plates. It was then determined to meet 
the increased cost of bottom plates recom- 
mended by using for inferior purposes un- 
tested plates—i. ¢., plates bought on the 
faith of the ‘‘brand” of the maker. 
Such ‘‘ branded ” plates were at that time 
employed for all purposes in ships built 
under the survey of Lloyds’ committee. 
Here we had a curious experience which 
satisfied us that if we could once get ma- 
terial of definite manufacture, and precise 
and easily recognized qualities, wide com- 
petition would speedily equalize prices. 
We took ten prominent makers of iron 
plates, and secured delivery of ‘‘ branded ” 
plates to an identical specification. The 
plates were about 7} hundredweight each. 
The plates were delivered at Chatham, and 
were then tested and examined by me, with 
the following results : 


Prices of 74 Hundredweight Untested Iron Ship 








Plates in 1874. 
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7 
L.s. d.| 
|( Two-thirds unfit 
913 OStrong, but harsh ~ for use for ship- 
(building. 
| |( Two-thirds unfit 
9 4 0 Strong, but bassh 5 for use for ship- 
| we ate! building. 
@ rong,and fair-| | 
wk 0 ly ductile. | { a ‘ . 
Strong,and fair-||One-fourth — untit 
1s 2 0- ’ '< for use for shi 
l ly Se | building. e 
irregular in)/ an unfit foruse f 
913 0- strength, fair-| -*)) Unut for use for 
l Soe ta i) shipbuilding. 
2212 0G > | G 


ood. 
| (One-sixth unfit for 
0 ; rane) use for shipbuild- 


| g. 
| Weak, and not} 
ile Good. 


12 2 


19 8 04 ductile. 
915 0) Fairly | strong;| | One-sixth defective 
1213 0Strong; ductile. Good. 





In all these cases the extras for breadths 
over 4 feet and lengths over 12 feet 
raised these prices still higher, or involved 
the cost of fitting and riveting small plates. 
Now, in 1890, you have a perfectly regu- 
lar material, stronger and more ductile 
than any of this iron, with no trouble as to 
surface blistering and lamination. Youcan 
get Siemens plates of 20 hundredweight, 
almost without extras for any increased 
size, delivered at the ship’s side at less than 
£8 perton. It has, unfortunately, been 
as low as £6,5/. This change from iron 
to steel was not made without a vast 
amount of anxiety on the _ part 
of responsible engineers who led the 
way. The result may not be altogether 
pleasant to the iron and steel makers. To 
the ship builder and engineer it calls for 
ungrudging acknowledgment of indebted- 
ness to two eminent British subjects, Besse- 
mer and Siemens, and for the grateful 
recognition of the enterprise and skill of 
French, German and British makers. We 
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all owe Germany a lasting debt of grari- | zone becomes a 





October 16, 1890 








more imminent and more 


tude for the birth and training of that | serious peril to the State in proportion to 


true prince William Siemens. 
ARMOR. 


In modern ships of war the main use of 
armor in the formation of shot proof decks 
adjacent to the load water line, and of 
more or less complete belts of side armor 
combined with such decks, is to protect 
the machinery and magazines from shot 
and shell. 

There has been a wide abandonment of 
side armor founded upon the recognition 
of several facts: 

1. The increasing penetrating power of 
the gun. The 12-inch gun is now more 
than a match, atclose quarters, for the 
best 18-inch steel plates. It requires the 
dest 9-inch armor to keep out steel pro- 
jectiles from the 6-inch gun at short range. 

2. The great volume and accuracy of 
shell fire makes the original arrangement 
of broadside ports in an armored side in- 
admissible. The crowding of men in the 
rear of an open or unarmored port can no 
longer be accepted. 

3. The propelling machinery and the 
magazines are of more consequence than 
the whole battery of guns, because the ship 
has become, by virtue of her ram and tor- 
pedoes, a powerful fighting machine apart 
from her guns. ‘ 

4. The large use of side armor, by 
reason of its weight and cost, limits the 
number of ships obtainable with a given 
sum of money. 

But while side armor has been largely 
suppressed and superseded for these rea- 
sons, it stall es one great advantage. 
It prevents the entrance of water into the 
zone between wind and water through 
holes made by light projectiles not capa- 
ble of perforating armor, but capable of 
damaging seriously an unarmored side. 
Those who have appreciated most keenly 
the value of side armor at the water line 
for preserving the floating power of the 
ship against light guns bave sometimes 
failed to see that my apparent unreadiness 
to concur with them has arisen from real 
sympathy. 

My contention bas been that all armed 
fighting ships present equal claims to be 
kept afloat against the attack of the guns 
which they have to face. I consider that 
in all such ships the first duty of the 
designer is to enable the crew to inflict 
——e on theenemy. Arms and mobility, 
therefore, come first ; endurance under gun 
fire next. There must be degrees, varying 
with the size of the ship, in the strength 
of the arms and in the amount of the 
mobility. But all the fighting men, ex- 
cept those in forlorn hopes, are equally 
entitled to a chance of existence under the 
artillery fire which they must receive and 
endure. I have been unable to under- 
stand the exclusive claim for protection by 
means of side armor in a “agers ese class of 
ships in a large navy, such ships not being 
distinguished by exceptionally large crews, 
nor as being centers of operation for a 
fleet, nor as being required to attack fort- 
resses, 

And the question as to the use of belt 
armor in classes of ships not distinguished 
as above is perplexed by the following 
considerations : 

First, and generally, whether, in 
strengthening the water zone by side 
armor against feeble projectiles, we do not 
expose it more to the very serious attack 
of larger ones than it would be if formed 
with an armored deck near the water. 

Secondly, whether with a ship of given 
size and cost we are not sacrificing active 
offensive qualities for the sake of a passive 
defensive quality. Speed of ship, oa 
of armament or stored up capital (ex- 


pended in the ship) may be made to pay 
too dearly for a passive defense against the 
invasion of water at the waterzone, seeing 
that the invasion of water beneath that 


the reduced speed and the increased cost, 
So we arrive at an alternative arrangement, 
a solid raft body at the water zone in place 
of side belt armor. It appears that sucha 
raft body can be made which, when un- 
damaged, weighs with its casings not 
more than one-third the weight of water, 
and which, when saturated, does not ex- 
ceed the weight of an equal bulk of dry 
fir. Such a system of water line defense 
may prove suitable for all fighting ships, 
large and small, by reason of its lightness 
and small cost. As I understand the po- 
sition, it is proposed to give a trial to this 
system in the navy of the United States, 
I think the time is coming, if it is not al- 
ready come, when there will be a demand 
not only for the recognition of the equal 
claims of all fighting ships to be kept 
afloat against the attack of the guns which 
they will have to face, but also that their 
crews between decks should be equally 
protected against the overwhelming effects 
of the bursting ot high explosives there. 

For belt ont battery armor it is still a 
matter for debate whether the process of 
manufacture first introduced, and since 
most successfully developed, by M. 
Schneider, or that subsequently devised 
and manufactured in Sheffield, is the bet- 
ter. 


ARMOR TRIALS. 


After this paper has left my hands, and 
before it will be read, there will probably 
be an interesting series of trials of armor 
on both plans in the United States; what 
I say may therefore be very brief. Both 
systems have been in open competition 
from the beginning, and gun trials have 
been made by all the maritime powers. 
The experience of the Sheffield compound 
armor plate makers as to their own manu- 
facture and that of their rivals has been 
very great. The amount of steel faced 
armor which has been manufactured by 
them, or by their licensees, during the last 
12 years, together with that which is in 
process of manufacture, equals 112,000 
tons. 

They urge several considerations in 
favor of steel faced armor. They say that 
steel armor cracks through under blows 
which are not sufficiently powertul to per- 
forate the plate. They consider that the 
manufacture of steel armor is less uniform 
and certain because it is of very great im- 
portance to oil harden and anneal such 
armor, and these processes are not re- 
quired for steel faced armor. They point 
out that this treatment can only be ap- 
plied commercially to large and awkward 
plates with great risk, expense and diffi- 
culty, and that under these circumstances 
a good test plate offers no security as to 
the quality of the plates it represents. It 
is conceded that hard faced armor endures 
better under oblique. blows. They say 
that a cubic foot of steel armor weighs 
492 pounds, whereas a cubic foot of com- 
pound armor weighs only 480 pounds— 
a difference of 24 per cent. in favor of 
the latter. 

An experiment has recently been made 
in England to ascertain whether it can be 
confidently stated that oil hardening and 
annealing, or some equivalent finishing 
process, is necessary for steel plates. 
Messrs. Brown and Messrs. Cammell, the 
two great Sheffield firms, makers of com- 
pound armor, are satisfied as to this neces- 
sity. A 9 inch plate of steel was manu- 
factured and cut into two plates each 4 
feet square. One piece was left untreated 
and the other was oil hardened and an- 
nealed. They were fired at by the 6-inch 
gun with Firth steel projectiles weighing 
100 pounds. The striking energy of the 
blow upon the untreated plate was 2389 
fout tons, and the energy of the blow 
upon that which had been treated was 
2378.5 foot tons. In the latter, case the 
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sotile made av indent of 10.5 inches, 
on ght was just visible through the 
center of the bulge at the back of the 
late. The projectile rebounded, broken 
Fito three pieces. The plate was cracked 
through, but was whole, and no material 
was splintered out at the front or back of 
the plate. In the case of the untreated 
plate the shot passed through, and the 
splintering of the steel round the hole in 
front of the plate spread over a space 15 
inches across. The splintering round the 
hole at the back of the plate covered a 
space 33 inches across. The plate did not 


remain whole, but went into six separate 


ieces. 

i. myself no loverof armor, Asa mem- 
ber of a great and peaceful trading com- 
munity, I dislike everything which, by dif- 
ferentiation, tends to lower the compara- 
tive fighting value of the armed mercantile 
ships. I dishke also that which reduces 
the available number, by increasing the 
individual cost, of ships of war. _ There is, 
I think, no such necessary and vital dis- 
tinction between the man-of-war and the 
roperly armed and protected state aux- 
iliary of high speed as would justify the 
neglect of such auxiliaries for maritime 
warfare. One must admit that at present 
there are very great differences between 
them in fighting value, ship for ship, due 
partly to the very superior subdivision 
and partly to the use of armor of high 
quality in the regular ship of war. The 
man-of-war proper will probably never 
abandon the use of armor. We may rather 
expect that steel and steel faced armor of 
the highest quality, instead of being con- 
fined to a few ships, called battle ships, 
will be employed universally for the de- 
fense of the absolutely vital parts of every 
ship built expressly for war service. 


so t 


Discussion. 


Commander F. M. Barber, U. S. N., 
opened the discussion of the above paper. 
While he agreed with the author in some 
points, there were many most essential 
features which he criticized. He thought 
the large vessel practicable, but that it 
would be useless if it did not have speed. 
He also discussed the question of bulk- 
heads and armor. In part he spoke as 
follows: 


Sir Nathaniel’s paper opens with the 


observation that the difficulty in stopping 
leaks in iron ships is far greater than it 
was in wooden ships. He is very right 
about that, and we Sere not got over the 
difficulty yet In old times, in wooden 
ships, we had two or three very simple 
methods of doing it. We had the old- 
fashioned shot-plug, which looked very 
much like a loaf of Martinique sugar, 
that you could drive into the shot-hole of 
any size, and it would close it up. We 
also had felt planking which we could 
nail on the side of the ship. We also had 
a method of flowing oatmeal and sawdust 
into a seam, which would fill it up. But 
none of these will work in a single skin 
iron ship. 
THE LARGE SHIP. 


Apart from that, the first essential por- 
tion of the paper is where he speaks of the 
large size of vessel which he would pro- 
pose to build, or had proposed to build. 
That is to me a very curious and interest- 
ing discussion because it is all feusible; 
every bit of it feasible; only I think that 
if the Great Eastern with 24,000 tons dis- 
placement was no good, this vessel, with 
over 100,000 tons displacement, would 
be equally no good if she did not have 
speed. 

BULKHEADS. 
He refers to injuries to the bulkheads of 


vessels, and after some discussion he men- 
tions the type of bulkheads which has 
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been adopted by the Lloyds; but I think 


that he omitted to state the most essen- 
tial feature which modern practice has 
brought about in connection with bulk 
heads. It is of no use to have a bulkhead 
unless it is high enough to go above the 
water line when the compartment is full, 
for you can easily understand that if the 
water can flow over one bulkhead it 
will then flow into the next one in suc- 
cession, and finally sink the ship. In the 
next place, a water tight bulkhead is no 
good unless it really is water tight. The 
next essential feature in that connection 
(and one which Sir Nathaniel omits) is 
the fact that we find that all men-of-war 
now, and all of the largest merchant 
steamers, have twin screws, which enable 
you to get the bulkheads fore and aft right 
through the ship, and that creates a long 
subdivision which is of primary impor- 
tance, and after that you only need to 
subdivide into smaller spaces. 


ARMOR. 


He speaks of the distribution of armor 
plate. I may say that the matter of the 
distribution of armor has largely been due 
to the development of artillery. In the 
old days of smooth bore guns, a 4-inch 
armor plate was enough to keep out pro- 
jectiles; and it was put all over the side 
of the sbip. When we got to rifled guns 
and greater projectile energy it was neces 
sary to increase the thickness. They had 
to reduce the space, in naval construction, 
and allow only 20 to 25 per cent. of the 
displacement of a vessel for the armor. 
We must keep this then in mind. They 
had to thicken it up, and naturally they 
thickened it over the vital parts; and they 
maintained a heavy belt along the water 
line, fore and aft. But very soon it was 
found that they could hardly get it thick 
enough there, and then they introduced 
what they called the protected deck, below 
the water line, and now the armor line is 
mostly confined to the center of the ship. 


He speaks of the water line of the armor 


being penetrable by the larger projectiles. 
I think he makes a mistake in that, be- 
cause in our battle ships we have 18 inches 
of heavy armor, which is exactly what the 
English have on the larger battle shi 

which they are now building, and I should 
think that that would practically keep out 
any projectile. The chances at sea are 
very much improved for the armor, but 
not very much diminished for the gun. I 


was fortunate to be at the bombardment of 


Alexandria, and there was not one of 


those vessels that was penetrated through 


their armor, although there were many 
guns on shore that could do it, and they 
were struck many times. It does not 


make any difference what the nature of 
the armor is, for I think it is possible with 
18 inch armor to keep out almost any pro- 


jectile. 


There is another matter in connection 
with this armor which [ think looks well 
I think it looks as though 


for the future. 
we were going to be able to break the pro- 
jectiles any way. The 
nickel plated armor plate has made a very 
material difference in that respect. In 


order to illustrate what I mean by that: 


If you will assume that the projectile 
energy necessary to penetrate a wrought 
iron armor plate is considered as 1, then 
the English Government experimental test 
would be represented by 7 per cent. 
greater; while the projectile energy which 
we used at Annapolis the other day was 17 
per cent. greater; and I have seena nickel 
steel plate fired at with a projectile energy 
of 30 per cent., and the plate did not 
crack, and the projectile did not get 
through. There is a possibility of hard- 
ening the nickel steel armor toa degree 
that we have not reached, and maintain- 
ing its tenacity; and as long as we do. not 
crack the plate there is a possibility of 
stopping a hole, for you can plug them. 


tion of men of war. 


introduction of 


. 645 


But when the cracks pass from one hole 
to another you cannot do it—that is, pro- 
vided the cracks go clean through. 

Sir Nathaniel speaks of a solid body at 
the water zone in place of side belt 
armor. That is just now a most interest- 
ing thing in connection with the construc- 
They found that 
when the gun got so strong that it was 


almost impossible to keep the projectiles 
out, the next thing to be tried was to try 
to stop the inflow of water through the 
hole made by the projectiles. The French 


were the first to enter into this plan. They 


have adopted a material called cocoa-cellu- 


lose, which is made from the hair of the 
cocoanut. The war vessels are built 
double skinned, and this stuff is packed 
in tight. It is very light, weighing but 
18 pounds per cubic foot, and costing but 
17 cents per pound in France. They fill 
that in tight, and it is so wonderfully ab- 
sorbent of water and so expansive that a 
10-inch shot going through a 2}-foot 
plate of armor, the hole will close 
before half a dozen barrels of water 
can get through it. The French 
require that this hole shall stay - 
for 18 hours, as they think by that 
time they can get to the inner skin 
and put a patch on the inside and then 
they are all right. The difficulty with 
that kind of material is that it goes on 
absorbing water, and it is necessary to 
subdivide the double skin of the ship by 
vertical compartments, and that adds to 
the weight. You must confine the flow 
of water to a short distance, and those 
vertical bulkheads add to the weight very 
materially, and are considered very bad. 

In this country we have adopted the 
cellulose. The application of this to a 
man of war is quite simple, but when it 
comes to a merchant ship I question very 
much if we have not got to advance a 
great deal further, in connection. with ma- 
chinery, &c., before we can afford to have 
a merchant ship with a double skin ail 
around, It takes too much horse hower 
to drive it. In these bigger ships it don’t 
amount to much. But when they do have 
that material filled in it will add very ma- 
terially to the life saving and preserving 
qualities of the ship. The armor trials 
which we had at Annapolis some time ago 
point very plainly in the direction of 
nickel steel. I think, from what I have 
seen, that it can be develo much better 
than what was exhibited there. 

Sir Nathaniel gives his opinion as to 
what he thinks should be the disposition 
with regard to armor on men of war. He 
says that every ship which is intended for 
fighting purposes should have armor on it; 
I thoroughly agree with him in that. 
There is no question but what if you adapt 
armor to the construction of vessels 
specially for fighting purposes you can 
by the combination armor, even of this 
material, keep the water out of the shot 
holes, and you can produce a vessel which 
is almost impregnable and unsinkable, 
provided you go to 14,000 tons to do it. 
Then you do not get the unbandiness tha 
people talk about. Those vessels are 
handier than smaller steamers. You have 
the speed, and they will turn quicker. I 
think with regard to the-matter of un- 
armored cruisers we are better off without 
any, for they are sure to get us into 
trouble in time of war. If we will de- 
velop our own commercial companies, en- 
courage them to build steamers, and let 
them earn their own living in time of 
peace, and provide them with rapid firing 
guns in time of war, they will be more 
efficient than any unarmored vessels that 
you can make. 

The paper by A. E. Seaton, on the 


Development of the Marine Engine, 
and the progress made in marine engineer- 
ing during the past 15 years, was pre- 


sented but not read, as all the time to be 
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devoted to this session had expired. In 
this paper he traces the development of 
the marine engine and its appurtenances 
and the general progress that has taken 
place in marine engineering generally 
during the past 15 years. The object is 
to show the important part taken by mem- 
bers of the Institute, in their various ca 
pacities, in this development. We make 
the following extracts: 


The period chosen for consideration in 
this paper is one that embraces the genesis 
of the modern development of the marine 
engine and boiler; but it is, moreover, the 
time that has elapsed since the introduc- 
tion of Siemens steel, to which I attribute 
much of the progress that has recently 
been made. Prior to that time, iron was 
used almost exclusively in the construction 
of marine boilers, and very little steel in- 
deed had been used in the engine. 


The supply of a material essing all 
the good qualities of lamuenee hee, Nith- 
out its bad ones, enabled Samson Fox, 
and subsequently others, to weld a cylin- 
drical tube of almost any size, and so 
manipulate it by corrugating or raising 
ridges as to render it proof against the 
pressures we now require. That same ma- 
terial had an ultimate tensile strength 
fully 30 per cent. higher than that of the 
iron in the boiler shell, and in ad- 
dition was of such a nature as to permit 
of mannipulation unknown with that ma- 
terial, and its price is no higher than that 
of Staffordshire iron. A boiler made 
wholly of this steel was cheaper, lighter 
and better designed and manufactured 
than one of the older material when of the 
same dimensions and for the same press- 
ure. 


HIGHER SPEED. 


So far this was the condition of affairs 
when fresh demands began to be made on 
the marine engineer. The shipping world 
had had demonstrated to it that it was 
possible to cross the Atlantic at a higher 
speed that 13 knots; and that the ships 
possessing this higher speed did their 
voyages regularly, and, according to 
rumor, were —e Certainly, both the 
American and the British public showed 
preference for them, and there was a yrow- 
ing taste for speed at sea as there had 
been on land. 

That demand was for more speed, 
Now, with the same conditions, more 
speed meant with any ship more indicated 
horse-power, more coal, larger boilers, 
and finally, to get the speed economically, 
finer lines; in other words, less ability to 
carry the heavier weights entailed by the 
greater power. The Arizona was the first 
supply to this new demand. Iron was 
the material used, the compound engine 
the moving machine. The result was a 
gain of 2 knots per hour, equal to 13 per 
cent., with an increase in coal consump- 
tion of 50 per cent. ; the carrying capacity 
for the size of the ship was considerably 
less, the tonnage under deck being only 5 
per cent. more. 

In spite of all these serious disadvan- 
tages, the demand for such ships con- 
tinued, so that the Arizona was soon fol- 
lowed by the Oregon and Alaska, still 
larger and faster ships. These were fol- 
lowed by the Servia, City of Rome and 
America. Then came the Aurania, Um- 
bria and Etruria; and finally we have the 
City of New York, City of Paris, Teutonic 
and Majestic, of 10,000 tons, and doing 20 
knots per hour on the Atlantic regularly. 
These were the supplies that marine engi- 
neers and shipbuilders gave to the demand 
for more speed. In 15 years the speed 
has been increased from 13 knots to 20, 
and there is no reason to doubt that these 
ships pay very well, in spite of their enor- 
mous cost and working expenses. 





The competition among the various 
steamship companies running in connection 
with railway routes, and others in compe- 
tition with railway routes, caused a de- 
mand for an increase of speed for a differ- 
ent class of ships. In fact, in every 
direction there existed a demand for more 
speed, so that there was every incentive 
to the shipbuilder and engineer to exercise 
his keenest wit in devising new ways of 
accomplishing this desirable end. 

I have stated that one way of obtaining 
speed was by making ships with finer lines, 
and this had always to te done at a con- 
siderable sacrifice of carrying power. Steel 
has, however, to a large extent obviated 
the necessity for such a sacrifice. New 
methods of construction and new forms of 
material have also tended to this end. 
Ironmasters now supply at reasonable rates 
bars of Z section, whereby the framework 
of the ship is much lighter, and at the 
same time stronger, than the old combin- 
ation of angle bars. Then, too, this 
splendid steel that you now give us is cap- 
able of being so flanged, and that, too, 
when cold, that there no longer exists the 
necessity of riveting to the plate an angle 
bar, if it is sought to stiffen it, or to con- 
nect it to other work. You supply us now 
with such materials at practically no extra 
cost, that we can construct our ships with 
much fewer plates, whereby we avoid the 
cost, weight and disadvantage of so many 
joints. 

THE MARINE ENGINE. 

But while admitting that the naval ar- 
chitect has done much to bring about a 
successful solution of the speed problem, 
I must maintain that the marine engineer 
has done more. His path was not so 
obvious nor so clear before him, and new 
openings have often shown themselves in 
unexpected places. 

His first step in this direction was com- 
paratively obvious. An engine develops 
sv much horse-power at each revolution. 
If it can be made to do 60 per minute in- 
stead of 50, the gain in power is 20 per 
cent; and if the speed was at first 13 knots, 
it should now be 13.8 knots, or a gain of 
nearly aknot per hour. But how can we 
get this increase in the number of revo- 
lutions, and is it to be done economically ? 
So far as the engines are concerned, it 
would mean an increase to the condenser 
only; and seeing that nearly all steamers 
at the date in question had too much cool- 
ing surface, it would probably have re- 
quired no increase at all. But we must 
require more steam for this increase of 
power; certainly, and so the engineer of 
that day had to fit larger boilers to his 
ship. 

Having accomplished so much as I have 
stated, it remained for the engineer to fol- 
low the path on which he had found so 
much success, and we soon found him 
running even these large engines at 80 
revolutions. Taking, as before, the in- 
creased power as proportional—viz., 60 per 
cent.—the speed should now be 15.25 
knots, instead of 13. Revolutions have 
now done for him as much as he thinks 
prudent, so he has to start in a new di- 
rection, and this time it is in the nature of 
an enlargement of the engines. 


TRIPLE EXPANSION. 


But before this climax has been reached 
a veteran engineer has turned once more to 
an old idea of his own. His first experi- 
ment with it had, through no fault of it or 
him, failed. He finds that with this new 
good steel he can now build a boiler of a 
type well-known and tried, and thereby 
get steam of the pressure he requires with 
certainty and safety; and in 1881 Dr. 
Kirk astonishes the shipping world by the 
success of the Aberdeen, having similar 
engines to the Propontis, made by him in 
1874, but which failed. And why were 
the owners of ships so interested in the 








success of the Aberdeen, and what after 
all was her success? The steam pressure 
in her way was very little higher than 
some others were then using, being only 
125 pounds, and at that time coal was as 
cheap as it had ever been; so that, 
although economy in its use was and 
always is of importance, it was not so 
much so as to cause a revolution so sudden 
and complete as that which followed. The 
fact is, here was the real solution of the 
speed question. 

The failure, in 1874, of the Propontis 
was due to the want of a suitable material 
for boiler making, which by 1881 you 
gentlemen had supplied to us, and per- 
mitted such a success to her designer that 
the trade of the world has been thereby 
revolutionized. The saving of fuel has 
been stated, challenged, debated and dis- 
cussed ad nauseam. The fact remains 
that it is substantial and is approximately 
20 per cent. where all other conditions are 
the same. Experience has proved that 
the three crank engine is capable of being 
run at higher s s than the two crank 
one, and that its wear and tear is abso- 
lutely less. The boilers being required 
to supply 20 per cent. less steam can, of 
course, be 20 per cent. less; or the same 
size of boiler will supply steam for 20 per 
cent. more power. This latter fact was 
the one made more use of by the general- 
ity of shipowners, partly by design, but 
oftener by unbelief. Hence the superior 
speed of many of the ‘‘ tramps” is due to 
the latter; that of small passenger steam- 
ers almost wholly to the former. 


FORCED DRAFT. 


Mr. Thorneycroft, now so well known 
as the designer and builder of steam 
launches, and later of torpedo boats, soon 
had to give up non condensing engines 
and condense the steam so as to get fresh 
water for feeding the locomotive boilers 
he used. The loss of means of draft in 
the escape steam caused him to substitute 
artificial sources of air supply, and he 
found that by forcing air under the grates 
he could get an increase of steam supply 
over that given formerly by the steam 
blast. The pressure of air was increased 
from } inch to as much as 6 iuches of 
water, corresponding to that of the fiercest 
draft of an express locomotive; the supply 
of steam was excellent, and the speed ob- 
tained with asteam launch of considerable 
size and torpedo boats larger still was 
very high, and was at the time considered 
marvelous. The means whereby these im- 
proved results were got were in them- 
selves simple and inexpensive. The com- 
partment containing the boilers was made 
air tight, and into it was forced a supply 
of air from the deck by means of one or 
more fans of the ordinary type, driven by 
anindependentengine. The simplicity of 
these means and the success attending the 
experiments led our naval engineers in 
1880 to adopt them on a large scale in 
some cruisers of the Leander class, the re- 
sult being that with precisely the same 
engines and boilers, and with only the 
addition of the forced draft arrangement, 
a considerable increase of speed was 
achieved. Since that date similar forced 
draft arrangements have been fitted to all 
the new ships built for the British navy, 
and the example thus set has been fol- 
lowed by the engineers of other countries. 

As an illustration of what can be done 
in this way, it is sufficient to instance the 
éase of the first-class belted cruisers of the 
Immortalité class. When working under 
natural draft, the power to be indicated 
was 5500 horses, and on the trial trip as 
much as 6000 horse-power was developed. 
With forced draft, due to an air pressure 
equal to 2 inches of water, it was expected 
that 8500 horses would be developed by 
the engines; but, as a matter of fact, on 
the trial trip and under these conditions 
over 9000 horse-power was obtained, and 
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the speed was raised from 164 knots to 19 
ts. 
“7 the days of natural draft and com- 
und engines 10 horse-power per square 
oot of grate was thought to be a good 
output; with the introduction of the 
triple engine and higher pressures a nat- 
ural draft would give 14 to 15 horse-power 
r square foot of grate; and the modern 
orced draft now in use in large ships en- 
ables us to get 20 horse-power per square 
foot of grate; and in smaller boats, where 
the air pressure in the stoke holes has been 
raised above 2 inches, even higher results 
have been reached. 


WHAT HAS BEEN DONE. 


To sum up, the three great develop- 
ments of marine engineering that have 
been made in the past ten years are: 

1. Increase in working pressure from an 
average of 75 pounds to an average of 150 

unds per square inch. 

2 The adoption of the triple and quad- 
ruple expansion system, so as to utilize 
steam of this high pressure efficiently. 

3. The adoption of artificial means for 
obtaining sufficient draft for the consump- 
tion of coal, and, when desired, for an in- 
creased consumption of coal, so as to give 
an augmented supply of steam without ad- 
ditional boiler capacity; with the result 
that in naval ships now with practically 
the same weight of machinery, the indi- 
cated horse-power is nearly doubled, and, 
in the mercantile marine, the indicated 
horse-power is 50 to 75 per cent. more for 
the same weight of machinery as was used 
15 years ago, the consumption of coal 
being 20 per cent. less than 10 years ago, 
and 25 to 380 per cent. less than 15 years 
ago. 

BETTER DESIGN AND WORKMANSHIP. 


I now come to the progress that has been 
made by the marine engineer in the design 
and manufacture of machinery, whereby 
the engine of to-day, notwithstanding that 
it is lighter and even cheaper than that of 
15 years ago, is worked with less wear and 
tear and fewer accidents. 

That constant complaint of hot bearings 
has practically become a thing of the past 
is partly due to improved construction and 
better design, consequent on a better un- 
derstanding of first principles; but good 
white metal has done almost more, as it 
has been found to be a panacea for the 
evil where it has existed for years in the 
older engines. The increased length of 
life of crankshafts is due to the absence of 
hot bearings, as well as to the lighter 
strains put upon them. 

I would also express the opinion that 
the crankshaft of to-day is better made 
and of better material than was the case 
15 years ago. Improved methods of man- 
ufacture of iron forgings, and the im- 
proved steel which you, gentlemen, give 
us, admit of a better surface, and the well 
made and heavy lathes of the present day 
can do the work not only cheaper but 
truer than was the case then. 

In the construction of the modern 
marine engine the most marked feature of 
change is the quantity of steel castings in- 
troduced, sometimes in the place of forg- 
ings, sometimes in the place of iron cast- 
ings and sometimes in the place of brass 
castings, Ten years ago my firm com- 
menced using steel castings in lieu of iron 
ones for such parts as were subject to 
shock, and were of so plain a design as to 
be easily cast. We then substituted cast 
steel for forgings the strain per square 
inch on which was very light. For these 
purposes all we required was a material 
whose ultimate strength was at least 
20 tons, and which, before breaking, 
would stretch at least 5 per cent. 

To-day we are constructing in the works 
of my firm (Earle’s Shipbuilding and En- 
gineering Company, Limited, Hull, Eng- 
land) engines of 12,000 horse-power in 


which the foundations, the whole of the 
columns, the pistons, the thrust blocks and 
collars, the eccentric straps, the cylinder 
and valve box covers and many other of 
the minor details are made of cast steel. 
The saving of weight is such that, taking 
one of these engines (they are twin 
screws) and half the boilers—that is to 
say, taking a set of machinery of 6000 
horse-power—its weight is 560 tons, against 
900 tons, the weight of a set of engines, 
boilers, &c., of 6000 horse-power made in 
1870, and 1000 tons, that of compound 
engines in 1875, and which at that time 
were deemed to be the lightest of the kind, 
and were run at very nearly the same 
number of revolutions as the modern one. 
The ship for which our engines are in- 
tended is being built by us, and has a cast 
steel stem, a cast steel stern post, a cast 
steel rudder and cast steel propeller brack- 
ets, besides other cast steel fittings for gun 
and other purposes throughout the vessel. 

The substitution of hydraulic presses for 
steam hammers, too, has not only improved 
the quality of the forgings, but most un- 
doubtedly has been the means of reducing 
their price, and we now have steel crank- 
shafts, steel propeller shafts, steel piston 
and connecting rods—in fact, every forg- 
ing of steel in a war ship and in the highest 
class of mail steamers, and throughout the 
mercantile marine there is a general tend- 
ency to substitute this superior metal for 
the inferior. In H. B. M. Navy the shaft- 
ing is made in accordance with the plan 
introduced by myself in 1872, whereby, by 
making the shafts hollow, a considerable 
reduction is effected in weight, with an 
exceedingly small reduction in strength. 
For example, a shaft 10} inches external 
diameter, with a hole 5 inches in diameter 
through it, is equal in strength to a solid 
10-inch one, but its weight is only a little 
over three-fourths that of the solid one. 

I do not suppose it is of equal interest to 
your Institute, but it is nevertheless a fact 
that very marked improvements have been 
made in the manufacture of bronze cast- 
ings and also of bronze forgings. Fifteen 
years agoa gun meta! casting, with an 
ultimate strength of 15 tons per square 
inch, and an elongation of 5 per cent., 
was considered satisfactory ; but to- 
day we have the various bronzes, such 
as phosphor bronze, manganese : bronze, 
Stone’s bronze, aluminum, &c., hav- 
ing strengths varying from 20 to 30 
tons per square inch, and in some instances 
even a higher ultimate tensile strength 
than 30 tons, with an elongation approach- 
ing that of steel. Forgings made from 
some of these metals have proved to be 
equal to steel in strength, and the cost of 
these bronzes is very little beyond that of 
gun metal, 


TWIN SCREWS. 


Propulsion by twin screws has many 
practical advantages, but it is chiefly now 
adopted from considerations of safety, in- 
asmuch as a ship with two screws is less 
liable to have both injured at the same 
time, and therefore her whole propelling 
apparatus broken down, than one with 
the single screw; and in case of accident 
to the steering gear, she can be steered by 
varying the revolutions of the engines. 
Moreover, a smaller propeller is required 
for each of the twin screw engines than 
that needed for a single engine of same 
power; hence in the case of a deep draft 
ship, owing to the deep immersion, the 
twin screws work with a higher efficiency, 
and in the case of a shallow draft vessel 
the same holds good, inasmuch as they are 
thoroughly immersed when the single 
screw of the same power would be partly 
out of water. 


USE OF FRESH WATER. 


The adoption of steel boilers naturally 
suggested the advisability of using fresh 
water, not so much on grounds of cleanli- 


ness as of avoiding corrosion. This bug- 
bear, however, has proved, like many 
others, not to exist. Experience has 
shown that the steel boiler does not cor- 
rode any more rapidly than the iron one; 
and, as a matter of fact, the life of boilers 
made of steel is likely to be very consid- 
erably longer than that of iron ones. The 
first steel boilers made by my firm 12 years 
ago are working at their original pressure, 
under the inspection of the British 
Board of Trade and Lloyds, and they are 
likely to continue to do so for many 
years yet to come. I am, of course, 
aware, and would remind you, that 
this increase of length of life is due in no 
small degree to the better treatment ac- 
corded to them. The use of zine in the 
form of cast slabs or rolled sheets, especially 
in the earlier months of their life, has been 
the means of preserving boilers in a way 
not known before; and the general prac- 
tice of causing the feed water to enter the 
boiler at a comparatively high temperature 
has also tended to increase their durabil- 
ity; but I repeat that under the same con- 
ditions the steel boiler shows no tendency 
to corrode any faster than the iron one, 
and the steel boiler has, besides, the ad- 
vantage over the iron one of not develop- 
ing blisters in the internal parts exposed 
to flame, so that the patching of furnaces 
is a comparatively rare thing now a days. 


Alexander Thielen, member of the 
council of the Verein Deutscher Eisen- 
huettenleute, presided at the 

Second Session. 

In his speech he said in part : 


By the courtesy of our American friends 
I am called upon to take the chair on the 
second day of our International Congress 
at Pittsburgh. Before proceeding to the 
formal part of the day it is my pleasant 
duty to convey the most sincere thanks to 
the distinguished society of the American 
Institute of Mining Engineers, who have 
given us this invitation to come over and 
take part in the discussion of papers, and 
who gave us an opportunity to see the 
vigorous iron and steel industries of this 
great country. The Verein Deutscher 
Eisenhuettenleute accepted this cordial in- 
vitation with the greatest pleasure; but 
we did not anticipate that the number who 
crossed the Atlantic {would be so great. 
The 40 or 50 whom the most san- 
guine of our council expected to come 
over we are almost ashamed to tell you 
have risen to-day to the number of 142. 
We came to view and gain instruction by 
visiting your splendid works in all the 
various branches of the iron and steel in- 
dustry which we have seen and which we 
will see, which shows that you are not 
only able to give the best record in respect 
of qualities, but you possess an abundance 
of engineering and mechanical devices 
which are a long way ahead of anything 
which we have seen in our home works, 
The riches which a kind nature bestows 
upon you were not neglected but turned 
to the most practical use. The liberality 
with which you have thrown open hun- 
dreds of your works; the great willing- 
ness which you have shown in answering 
our many embarrassing questions; the 
heartiness of our reception; the princely 
style of your hospitality, and last, but not 
least, the luxurious way in which we have 
passed 3000 miles in your country will 
never be forgotten by the Verein Deutscher 
Eisenhuettenleute. 


Tunner. 

At the conclusion of the president’s re- 
marks Dr. R. W. Raymond spoke feel- 
ingly of Peter Ritter von Tunner, who 
in 1840 had established what is now the 
Mining Academy of Leoben, in Styria, and 
to whom, more than to any other man, 
‘*it was due that that school has become 
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the central seat of the science of the metal- 
lurgy of iron in the world.” Continuing, 
Dr. Raymond said in part : 


And I count it a most fortunate and sig- 
nificent coincidence that this day, when 
we are gathered here in this amicable in- 
ternational conference, is the day when 
across the sea in Leoben the school which 
Tunner founded celebrates its fiftieth an- 
niversary, and a few hours from this mo- 
ment in which I speak another honorary 
member of the Institute of Mining Engi- 
neers, Professor Hoefer, of Leoben, will be 
delivering in that distant mountain town 
the jubilee oration in honor of Tunner and 
of Tunner’s school. I have been honored 


by the privilege conferred upon me of 


making a motion that this meeting send a 
cable dispatch to Professor Hoefer, some- 
thing that he can—I was going to say put 
in his pipe and smoke it—but that he can 
put in his address and speak it, when he 
addresses the congregation that will have 
assembled in celebration of that happy 
anniversary. 

Dr. Raymond then read an interesting 
letter from Prof. T. Sterry Hunt, who was 
35 years ago the colleague of Tunner and 
subsequently, on several occasions, his co- 
laborer. His letter closed with the fol- 
lowing: 

And now in the fullness of time are 
gathered the representatives of three soci- 
eties, one from Great Britain, one from 
Germany and a third, their friendly rival, 
all devoted to that profession which von 
Tunner had done so much to render illus- 
trious, and each claiming him as an hon- 
orary member. And by a happy coinci- 
dence they meet in the great center of the 
American iron industry on the day when 
Leoben celebrates the jubilee of its world 
famed metallurgical school and of its 
founder, Peter von Tunner. What more 
fitting and proper than that we should 
send across the sea on this occasion our 
hearty greetings. I therefore venture to 
propose a telegraphic message from our 
international session, conveying our con- 
gratulations to von Tunner and to Leobon. 

It was then moved to send the following 
message : 

; The International Session of German, Brit- 
ish and American engineers and metallurgists 
send greeting to Tunner and Hoefer. 

A paper was then read by Dr. Hermann 
Wedding, of Berlin, Germany, on 


The Progress of German Practice in 
the Metallurgy of Iron and Steel 
Since 1876, with Special Refer- 
ence to the Basic Processes. 

This was an exhaustive and well illus- 
trated paper which covered the subject 
thoroughly. We shall here only give the 
several subjects treated upon, reserving 
for an early issue a more extended notice 
with the engravings. The first division 
considers ‘‘ Ores and Fuels,” after which 
follow ‘‘ Blast Furnace Practice,” ‘‘ Mal- 
leable Iron,” ‘‘Ingot Iron,” ‘‘ Shafting ” 
and ‘‘Chemical, Mechanical and Micro- 
scropic Investigations of Iron.” It is im- 
possible, by a mere enumeration of the 
principal titles, to convey any conception 
of either the scope or value of the contri- 
bution. 


A paper by Alexander Thielen, of Ruhr- 
ort, Germany, was 


On the Darby Process. 
The paper describes the experiments 


made by bringing fluid steel into intimate 


contact with solid carbon. The resulting 


product is distinguished by its great 
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methods of carburizing open hearth and 
basic Bessemer steel and details the results 
obtained. 


While, by the old acid process the car- 
burization readily takes 


basic process brought with it difficulties 


not easily overcome, inasmuch as the 


oxides which are always present in the 
basic process to a larger or smaller extent, 
and also the phosphoric acid of the slag 
take part in the reaction. The produc- 
tion of low phosphorus steel high in car- 
bon cannot be accomplished readily, even 
by a partial removal of the oxide by pour- 
ing off the slag and a regulation of the 
amount left dissolved in the bath by so 
perfecting the process that there would 
be approximately an e ual amount remain- 
ing in each charge, and even by diminish- 
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place by the 
simple addition of spiegeleisen, &c., the 








In this the cylindrical filter is replaced 
by the vessel B, which is conveniently sup. 
ported between the open hearth furnace and 
the steel ladle, or between two other steel 
ladles, It is, like the filter, also lined with 
refractory material and is furnished with a 
perforated refractory bottom plate. Above 
this vessel is placed the receptacle H con. 
taining the roughly broken carbonaceous 
material. This receptacle is closed by a 
slide valve, C, by the opening of which the 
carbon is allowed to fall, slower or faster, 
as desired, into the vessel B, and there 
mixes up with the fluid steel, which is 
thereby carburized and flows out through 
the holes in the bottom plate. As a rule 
the carburization takes place during the 
first third of the charge. The remainder of 
the soft steel then mixes up with the 
already carburized steel in the ladle to a 
homogeneous whole The loss of carburiz- 
ing material (graphite) by burning is about 
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Fig, 1. 


ing the danger of rephesphorization by as 
complete a removal of the slag as possible 
and by suitable slag additions made to the 
still remaining slag. 


It can readily be understood, therefore, 
why after the introduction of the method 
of making steel in basic lined vessels 
proposals which have been formerly made 
for the introduction of carbon other than 
by the indirect way, by means of spiegel, 
&c., but which had hitherto remained 
without results, should be brought for- 
ward again from various quarters. All of 
these processes were based on the known 
fact of the great affinity between carbon 
and iron at high heats. It was sought to 
reduce and carburize the bath of steel by 
the introduction of carburetted gases, by 
the addition of tar, petroleum, &c., as 
well as many mixtures of these substances 
with solid bodies, such as burnt dolomite. 
However, the result of all these experi- 
ments did not lead to the permanent in- 
troduction of any of them in practical 
work until John Henry Darby, the man- 
aging director of the Brymbo Steel Works, 
succeeded in finding a solution of the 
problem. 

Having attentively remarked an in- 
crease of carbon which took place in two 
pieces which had been treated in the coal 
fire for welding, he brought fluid steel 
into intimate contact with solid carbon, 
the result being a rapid absorption of the 
carbon by the steel. Supported by this ex- 
periment he founded on it his patented 
process by which fluid steel can be car- 
burized by filtration through pieces of 
carbon, preferably in the form of graphite 
or wood charcoal, &c. 

Further experiments showed that the 
absorption of the carbon was so rapid as 
to make the long time of contact unneces- 
sary. Mr. Darby, therefore, constructed 
the apparatus figured in Fig. 1. 


15 to 20 per cent.; when coke is used for 
carburizing the loss is greater. 

Mr. Darby’s experiments extended 
wholly to the carburizing of open hearth 
steel, and he cmneatel by his process 
in conjunction with the basic process in 
producing from phosphoric raw material a 
very excellent product, which with any 
desired percentage of carbon to upward 
of 0.9 per cent, contains only very small 
traces of other bodies, and consequently 
is distinguished from all hitherto known 
open hearth steel by its exceeding tough- 
ness. It has been worked up into chisels, 
knives, wire, &c., with the best results. 
And there was very great certainty in ob- 
taining the right percentage of carbon, 
the percentage obtajned varying from that 
aimed at, seldom more than 0.01 to 0.02 
per cent. Although only — small ad- 
ditions of ferromanganese or ferro-silicon 
were made, it rolled very well. The process 
was very soon exclusively employed at 
Brymbo, for the harder steels, but in order 
to apply his system to the Bessemer proc- 
ess, Mr. Darby in 1889 entered into an 
agreement with the Phenix Company, of 
Laar, near Ruhrort on the Rhine. 

In the experiments in the Basic Besse- 
mer works, the carburizing vessel was ar- 
ranged between two ladles standing one 
over the other, and the steel carburized 
while streaming from the first into the 
second ladle by the stream of carbonaceous 
material. It quickly appeared, however, 
that the Basic Bessemer steel, although 
readily carburized, yet thereby lost its roll- 
ing qualities to such an extent that the in- 

ots fell to pieces in the rolls. On inquir- 
ing into the cause of this, it was dis- 
covered to be due to the method of carry- 
ing out the process, viz: that for four 
minutes, more than sixty fine streams of 
steel were oxidized by means of the 
atmospheric oxygen. It was sought to 
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overcome this drawback, by replacing the 
60 holes in the bottom of the vessel by one 
of suitable diameter. A considerable im- 
provement in the rolling a of the in- 

ts was thereby produced. But the roll- 
ing quality attained was not equal to that 
of the ordinary Thomas ingots, and the 
apparatus was on this account superseded 
by ‘the arrangement shown in Fig. 2. 
The carburizing vessel was replaced by the 
refractory line funnel — at the bottom, 
which was arranged between the cast- 


ing ladle and the moulds. By an arrange- 





ment attached to the side of the casing 
crane it was possible to introduce into 
the funnel the ground carbonaceous ma- 
terial little by little in a well regulated 
stream, This arrangement consists of an 
accurately bored cylinder, E, provided 
with a lathe-cut worm, the receptable H 
and the turning arrangement G. As is 
readily apparent the amount of carbona- 
ceous material forced out, is proportional 
to the number of rotations which the end- 
less screw makes, which can be accurately 
regulated. By the employment of this 
apparatus the carburizing is safely done in 
the manner desired and good rolling in- 
gotsobtained. The ground coke appeared 
to be more quickly absorbed than the 
graphite, so that the whole of the experi- 
ments were carried out with this material. 
It was found that with ingots weighing 
1.4 tons and measuring 16 inches square, 
the carbon was very equally distributed 
throughout. By some attention the fre- 
quently occuring increase of carbon in the 
top parts of ingots of this weight was suc- 
cessfully overcome by a lessened addition 
of carbon to the upper part. In order to 
test the equal distribution of the carbon, 
ingots were rolled down into 2-inch billets 
and tests taken from the two ends and the 
middle of the same. 

Fig. 3 shows a second arrangement for 
carrying out this process. The carbon- 
aceous material flows from the holder H 
into the fan wheel E. By turning the 
wheel by means of the winch G the 
filled compartments empty themselves and 
allow the carbonaceous matter to flow in 
regulated quantity into the vessel. The 
results obtained from the trial of this ap- 
paratus are given in Table 1. 

Although this method of carrying out 
the process offered considerable advan- 
tages over the earlier way, yet it brought 
this disadvantage with it—that the accu- 
racy and amount of the carburization was 
essentially dependent on the workman’s 
rate of rotation of the endless screw. To 
effect the rotation by mechanical means 
appeared impracticable, because it must 
continually be brought into accord with 
the speed of the stream of molten steel, 
which varied according to the temperature 
and condition of the stopper hole. The 
observation that the carbonaceous mate- 
rial, finely ground coke, is immediately 
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absorbed at the first contact with the 
molten steel, led to an arrangement by 
which this latter drawback was obviated. 
By the arrangement shown in Fig. 4 the 
carbonaceous material could be added di 
rect to the stream of molten steel flowing 
from the converter before it reached the 
ladle, while the slag could be retained in 
the converter until the carburation was 
complete, by means of a suitable plate 
lined with refractory material or by a block 
of refractory material. The quantity of 
the carbonaceous material flowing out from 
the receiver H is as before regulated by 
means of aslide valve. Some of the results 
obtained by this method are given in 
Table 2. In this way there was produced 
during the month of June at the said 
works 70 per cent. of the rail steel charges, 
also a number of charges for hard and 
welding Thomas steel, the whole of which 
gave satisfactory results. It may be re- 
marked that with the carburizing process 
in the Thomas process the same addition 
of ferromanganese is required as for soft 
ingot charges or is necessary for the pro- 
duction of hard grades of steel with spie- 
geleisen. 

After a series of very successful results 
had been obtained in this simple way the 
— was employed also in the open 

earth and ordinary Bessemer practice. 
As was to be expected, the results ob- 
tained were so favorable that now the 
employment of the carburizing vessel has 
quite taken its place in these works. The 
advantages which this carburizing process 
offers in each of the methods for the pro- 
duction of steel are: 

1. In the basic Bessemer (Thomas) proc- 
ess the carburizing takes place in the 
almost complete absence of the slag; rich 
in oxides and phosphoric acid, conse- 
quently it proceeds with certainty; it is 
accompanied by no important rephosphor- 
ization, and is practicable for any desired 
percentage without simultaneously in- 
creasing the manganese. By the omission 
of the spiegeleisen a considerable economy 
is effected. 

2. In the Bessemer process the carbur 
ization takes place up to the highest grade 
of hardness with far greater safety than 
by the help of spiegel, and without the 
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increase in manganese consequent upon 
the employment of the latter process. 
Here also a considerable economy is ef- 
fected due to the saving in spiegel. The 
trials were made among others on some 
American works. 

3. In the open hearth process for the 
acid and basic open hearth. processes, the 
advantages obtained are very nearly iden- 
tical with those mentioned for the Besse- 
mer and Thomas processes, the very con- 
siderable cost of the ferromanganese and 
ferro-silicon especially, being wholly or for 
the greater part avoided. The combination 
of the process with the basic open hearth 
process permits of the production of a 
steel, which for many industrial purposes 
can successfully measure itself with cru- 


cible steel. By this method also a mate- 
rial is produced, which in the future will 
find very advantageous employment as the 
raw material in the crucible steel process. 

For example: For the production in the 
basic converter of a rail steel of 50 (kgs. 
per square mm.) tensile strength there is. 
required for the production of a charge of 
from 9 to 9.5 tons output : 


(a) By the employment of the ordinary proc- 
ess: 


Spiegeleisen, 10 to 12 per cent. ..... 600 kgs- 
Ferromanganese, 60 to 65 per cent... 80 kgs. 
(6) By the employment of the carburizing 
process: 
—— Micdsceinsuneumidaamacaes nil. 
erromanganese, 60 to 65 per cent... 80 kgs. 
Cevcacce: sencduncoveanuepeskuauseas 60 kgs. 
For the acid process the calculation also 
shows itself in favor of the carburizing 
process. 





Fig. 4. 


If steel of similar hardness is to be- 
produced in the basic open hearth furnace, 
there is required for a charge of 10 tons 
output: 

(a) By the employment of the ordinary proc- 
ess: 


eaten, 10 to 12 per cent.........250 kgs 
erromanganese, 60 to 65 per cent... 80 kgs. 
(6) By the employment of the carburizing 
process: 
IN a vec caticcwecens nil. 
erromanganese..........c.00- 2 kgs. or less, 
Ci iauxccudaceeideded: exe 50 kgs. 


The economy resulting from the em- 
pleyment of the carburizing process is 
here considerable; a similar relation holds 
good in the acid open hearth process. 
From the foregoing it is clear that the 
superiority of the carburizing process in 
regard to the question of cost becomes the 
more considerable the higher the grade of 


‘hardness of the material to be produced ; 


to the advantage that the harder sorts of 
steel can be produced with far greater ease 
and safety. There is to be added the 
very considerable economy in the cost of 
production, while by the old process the 
cost of production rose considerably with 
the grade of hardness. 

During the month of July there was 
effected in the carburizing process another 
modification, which considerably im- 
proved one of our leading articles, viz., 
tires. We use for the manufacture of 
tires small ingots, containing sufficient 
material for one tire, which after being 
hammered into flat disks are perforated in 
the middle, this perforation being enlarged 
before the disk is reheated before rolling. 
This method requires that the surface of 
the ingots is without any flaws, and it 
must be as well without any pores, as all 
these deficiencies can be seen afterwards 
in the finished tyre. The Siemens Martin 
steel obtained by the carburization process 
does not show immediately after the cast- 
ing an absolute even surface. The carbur- 
ized material was therefore not taken as. 
material for tires. 
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Experiments were made to give the bath 
a small addition of aluminum and in con- 
sequence of this all difficulties were re- 
moved. By adding at the outside 0.04 
per cent. of aluminum an ingot was ob- 
tained which was absolutely free from 
porosities, and eminently fit to be used for 
tires. Following up these experiments 
several solid castings were made out of the 
carburized material and these turned out 
equally satisfactory, being positively flaw- 
less. 


Table I —Showing the Carbon in Each Ingot, 
when Carbon was Added to Each Ingot. 
Percentage of carbon 
Desired. 


Found. 

Ingot I, Section A......... 0.255 
iskvesnes 0.260 

SS awwacees 0.251 

Ingot II, Section A......... 0.25 0.244 
_ RE 0.248 

ckacennes 0.254 

Ingot III, Section A......... 0.30 0.285 
Mivssieasds 0.311 

Divesukexs 0.306 

Ingot IV, Section A......... 0.35 0.330 
accarees 0.324 

eseeeaee 0.340 

Ingot V, Section A......... 0.35 0.350 
are 0.357 

ismincokan 0.352 

Ingot VI, Section A......... 0.45 0.461 
iikewnans 0.455 

icewsevs 0.470 


Table II.—Carburized Basic Bessemer 
(Thomas) Charges. 
Percentage of phos- 


Percentage of carbgn . phorus 
before after before after 
carburization. carburization. 

0.073 0.285 first ingot 0.040 0.040 
0.290 last ingot 

0.070 0.268 first ingot 0.052 0.070 
0.266 last ingot 

0.082 0.293 first ingot 0.045 0.054 
0.290 last ingot 

0.078 0.301 first ingot 0.038 0.046 
0.320 last ingot 

0.080 0.274 first ingot 0.049 0.049 
0.276 last ingot 

0.091 0.315 first imgot 0.074 0.085 
0.320 last ingot 

0.083 0.298 first ingot 0.063 0.072 
0.290 last ingot 

0.095 0.274 first ingot 0.048 0.049 
0.277 last ingot 

0.072 0.284 first mgot 0.055 0.067 
0.279 last ingot 

0.083 0.269 first ingot 0.042 0.050 
0.266 last ingot 

0.089 0.300 first ingot 0.044 0.056 
0.312 last ingot 

0.077 0.323 first ingot 0.073 0.075 


0.320 last ingot 
Table III.—Carburized Basic Open Hearth 


Charges. 
Desired % G. Found before After carburizing. 
0.51 0.075 0.51 
0.60 0.072 0.592 first ingot. 
0.592 last ingot. 
0.65 0.069 0.668 first ingot. 
0.660 last ingot. 
0.7 0.076 0.708 first ingot. 
0.700 last ingot. 
0.8 0.070 0.804 first ingot. 
0.804 last ingot. 
Table IV.—Carburized Acid Bessemer 
Charges. 

Desired. Found. 
0.30—0.32 0.30 
0.28—0.30 0.27 
0.28—0.30 0.32 
0.36—0.42 0.37 
0.36—0.42 0.39 
0.36—0.42 0.42 
0.36—0.42 0.43 
0.36—0.42 0.42 


(Made by Carnegie, Phipps & Co.) 
Table V.—Carburized Acid, Open Hearth 


Charges. 
Desired. Found. 
0.30—0.32 0.30 
0.28—0.30 0.27 
0.28—0.30 0.32 
0.36—0.42 0.37 
0.39 
0.42 
0.43 
0.42 
0.50 0.51 
0.60 0.592 Comencement of cast. 
0.592 End ot cast 
0.65 0.668 
0.060 
0.7 0.708 
0 700 
0.8 0.804 
0.804 


P. C. Gilchrist said that while it is easy 
to make soft steel, it is very difficult to 
make steel with a regular percentage of 
carbon. He explains what was doue at 
the Northeastern Steel Works (England), 
a basic Bessemer plant, with this process. 
He said: 

In commencing the discussion upon this 
interesting paper, allow me to congratulate 
Herr Thielen on the very clear way in 
which he has put the matter before us. I 
fully indorse the necessity for the process. 
It is well known by all who have had any- 
thing to do with the basic process that it 
is remarkably easy to make very soft steel, 
and very difficult and requires a great deal 
of skill to make steel with a regular per- 
centage of carbon over 0.15 or 0.20 at the 
outside. Consequently, when my friend 
Mr. Darby at the outset told me of his 
process I immediately went down to see 
it, and have followed it step by step with 
the greatest interest. You will remem- 
ber, those of you who are conversant with 
the two basic processes, the basic open 
hearth and the basic Bessemer, that there 
were two discoveries required to perfect 
those processes—two discoveries in the 
case of the basic open hearth, and three 
discoveries in the case of the basic Besse- 
mer process. This process of Mr. Darby’s 
for giving a regular amount of carbon 
from 0.1 up to 0.9 or 1 per cent., is one 
of those discoveries. Mr. Darby carried 
on the process, asthe author tells you, in 
the basic open hearth; and my friend Mr. 
Thielen was so satisfied with what he saw 
there that he thought he could apply it 
with success to the basic Bessemer. 


RESULTS WITH A BASIC BESSEMER PLANT. 


In July of this year my friend Ar- 
thur Cooper, the general manager of the 
Northeastern Steel Works, which you will 
remember is a basic Bessemer producing 
plant, producing some 3000 tons of basic 
ingots a week, went over with myself to 
Rubrort, where we were permitted to see 
everything we desired to see, both the 
—— in the basic open hearth and 
also in the basic Bessemer. I will not 
weary you with the details of what we 
saw at that visit. They are much more 
clearly put in the paper that we have just 
heard than I could put them before you 
now. Briefly, I may say that everything 
that Mr. Thielen has stated in his Paper 
we found ourselves when we made that 
visit. So satisfied was Mr. Cooper with 
the results that he saw obtained that within 
a very few weeks—I am speaking from 
memory, but I am inclined to think within 
a week of his return—he carburized some 
hundreds of tons by this method at the 
Northeastern Steel Company’s Works; and 
I, knowing that this paper was coming on, 
asked him to be good enough to give me 
some results that might be taken as typ- 
ical of all his results. To begin with, I 
may say that in one respect our experience 
there differs from the German experience. 
You will notice that the German experi- 
ence shows a slight, but only a slight, 
recarburization. Mr. Cooper’s experience, 
up to the time that I left England at any 
rate, showed that they had no recarburiza- 
tion at all. To that extent it is an im- 
provement. In this letter of Mr. Cooper’s, 
dated September 16th, he says: 

In accordance with my promise, I hand you 
on the fly leaf the estimate of carbon in each 
of the nine ingots in blow 370 and in each of 
the eight ingots in blow 378, together with 
the phosphorus and the several manganese 
results. I also hand you the mechanical tests 
of rails made from the above blows, which 
you will see give exceedingly regular results. 

I will not trouble to read you these; 
they will be handed in; but I will simply 
cite an example. In blow 370 they 
aimed at a carbon between 0.45 and 0.50. 


They got 0.44 of carbon as a minimum 
and 0.48 as a maximum in the nine ingots, 
The phosphorus in each ingot appears to 
be 0.06. The manganese varies from 0.58 
to 0.69. The mechanical test for this 
charge was 13 feet long, 3 feet 6 inches 
bearing, 20 foot drop, and weight 1600, 
There were four blows. The first blow 
gave 1 inches deflection, the second 1}, 
The rail was then reversed and had two 
more blows, each of 20 feet, and it stood, 
The next blow that I have here is blow 
878. The carbon aimed at was 0.30 to 
0.35. The carbon obtained was, the low- 
est 0.27 and the highest 0.35. The phos- 
phorus varied from 0.06 in the first, sec. 
ond and fourth ingots to 0.07 in the 
other five ingots. The manganese was 0.46 
to 0.58. In the test of 378 there was at 
first deflection of 1% inches, and then on 
reversing it it stood. 

Mr. Cooper tells me that he has found 
that you have to be careful about one 
thing, and that is in the choice of the 
material that you use for carburizing. His 
experience so far has been that you must 
avoid material having much ash; choose 
something that has as little ash as possible, 
and especially as little oxide of iron. If 
you do that you will be able to obtain 
what I think is the right material, for 
instance, an alloy of iron, carbon and 
manganese, and get a material that will 
roll like copper. 


G. J. SNELUS, OF WORKINGTON, ENGLAND, 


said that there was now a prospect of pro- 
ducing a steel which would be of better 
quality than the famous tool and cutlery 
steel made from Swedish material, inas- 
much as we can now produce a metal hav- 
ing less phosphorus than that celebrated 
product. He thought that the point of 
importance was that Mr. Darby had dis- 
covered that solid carbon would recarbon- 
ize steel. 

The next paper was by Prof. John W. 
Langley, of Pittsburgh, on 


International Standards for the 
Analysis of Iron and Steel. 


Professor Langley presented a synopsis 
of his paper, from which we take the fol- 
lowing: 


The intemational standards for the 
analysis of iron and steel is an attempt in 
the iron and steel business to furnish 
analyses of ore or samples of metals whose 
composition has beén determined by a 
large number of chemists in various coun- 
tries, and the composition of which, there- 
fore, may be taken as known beyond any 
reasonable dispute, and to these standards 
other accurately analyzed samples can be 
referred. I well remember when we first 
presented this subject, two years ago, the 
encouragement and support which I re- 
ceived in the plan from Dr. Wedding and 
from Professor Ackerman and from others. 
As the result of that to-day there are ap- 

ointed in five countries committees who 

ave in charge the furtherance of these 
analyses—those countries being Sweden, 
Germany, France, England and this coun- 
try. Material for the international stand- 
ards has been produced and distributed 
from this city. 


DETERMINATION OF CARBON, 


The present paper is not so much on the 
subject of these international standards 
proper, because they are now undergoing 
analysis by the respective committees just 
named, but the object of this paper is to 
call the attention of chemists to certain 
methods for the determination of carbon, 
which it is apparent, or probable at any 
rate, are subject to more or less variability. 
The committee in America held a meeting 
in Washington in the fore part of the 
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resent year, and came to the conclusion 
that, before commencing the analysis of 
the international standards proper, as 
there was so much uncertainty an differ- 
ence of opinion with regard to the best 
method of making the determination of 
carbon, and inasmuch as carbon is such a 
variable as well as important element in 
the constitution of steel, the committee 
thought they could wisely spend as much 
time as would prove to be necessary in an 
investigation of those methods of carbon 
investigation which are already well 
known, and are the methods practically 
in use all over the iron and steel world. 
The committee therefore decided to limit 
their investigations to . 

(1), The method in which the carbon is 
liberated from the steel by the action of a 
solvent, and then the carbon subsequently 
burned in a stream of oxygen; and 

(2), To investigate the methods of burn- 
ing carbon, which has been so liberated, 
in solutions of chromic and sulphuric 
acids—kuown respectively as the wet and 
the dry methods. In order that these an- 
alyses might be made on a sample of steel 
whose composition could be regarded as 
essentially uniform, the present speaker 
was authorized to produce what are known 
in his paper as the 

EXPERIMENTAL 8TANDARDS. 


The method of making the standards 
was to take a single crucible full of ‘‘ dead 
melted’ tool steel; put that into a single 
ingot; then drill or turn up the ingot into 
extremely fine particles, which were sifted 
in order to remove all the fine forei 
matter, such as the wear of the drill or the 
dust which might get access to it; then 
these purified drillings were most thor- 
oughly mixed mechanically, so that, if 
there were any differences in the distribu. 
tion of carbon in the original ingot (and 
those differences could only be very small 
from the nature of its production) they 
would be equalized by the mechanical 
mingling of thedrillings. Those drillings 
were then distributed to the members of 
the committee. The committee show in 
the paper a record of a large number of 
very careful carbon determinations by the 
two methods indicated—namely, by the 
oxygen combustion and by the sulphuric 
and chromic acids method, and the results 
which they have reached may be very 
briefly referred to. 

Taking up the first method, the chromic 
acid combustion (because that is the most 
briefly treated here), it was very early as- 
certained that the customary method of 
conducting the chromic acid combustion 
will uniformly lead to high results, owing 
to the evolution of chlorine from the car- 
bon sponge, if that carbon sponge has 
been produced originally by treating with 
a solution of chloride of carbon or chlo- 
ride of ammonium or of potassium. The 
cause of these high results was, I believe, 
ascertained several years ago by A. A. 
Blair, who attributes it to the passage of 
chlorine past the customary guard tubes 
in the form of a chloral chromic anhy- 
drate or of oxydized chlorine. It was 
proved by this committee that a solution 
of sulphur with the anhydrous sulphate of 
copper, with all the usual precautions 
taken for the suppression of hydrochloric 
acid, will not suppress the acid when 
evolved from it in the form of a chloral 
anhydrate. The coramittee have suc- 
ceeded in discovering a solution which 
will suppress this chlorine, and will 
therefore presumably give results which 
are entirely free from chlorine contamin- 
ations. Now, on the other and more 
important side of the subject, the commit- 
tee believe that they have discovered that 
all carbon determinations which have 
been made by the use of the double chlor- 
ide of copper and ammonium (and that 
represents to-day, I suppose, over 90 per 
cent. of all the methods of carbon deter- 


mination which are made in this country; 
for, of course, the color method is ruled out 
from this work) are possibly called in 
question by the observations which the 
committee have made—namely, that the 
amount of carbon which is eventually 
obtained is a function of the mode 
in which that solution is manipulated. 
The co-operation of chemists all over the 
world should be invited to the solution of 
these very important questions: What is 
the proper mode of forming a double 
chloride solution? What are the sources 
of error in it? Should this double 
chloride be always made strictly neutral ? 
Should it always contain a certain amount 
of free hydrochloric acid? Which of 
these methods is the correct one ? Or, are 
neither of those methods correct? Or, is 
both of these sources of error, operating 
at the same time ? Doesa neutral solution 
dissolve a portion of thecarbon, and hence 
always give too low results? Does an 
acid solution always precipitate out the 
dissolved cellulose, or some other form of 
carbon, in the solution? Are one or both 
of those causes always operating? Until 
that can be settled it appears to the com- 
mittee that the subject of the determina- 
tion of the carbon by the use of the double 
chlorides is necessarily held in a condition 
of doubt. 


It is the present aim of the committee 
not only to continue the study of this par- 
ticular subject, but to endeavor by all 
means to ascertain the quantity of carbon 
which steel contains by some other 
method which does not involve the use 
of the double chloride. Thus far they 
have not been able to produce a sufficient 
number of analyses by other than the 
double chloride method to make any 
authoritative statement upon this point. 


Discussion. 


G. J. Snelus said that in estimating 
carbon he had always used the direct 
method of burning the steel and burn- 
ing the carbon with it. He felt there 
were great risks with the double chloride 
method. Hethought that ‘‘if the steel is 
sufficiently finely divided and the heat 
1s intense enough there is no difficulty 
whatever in burning all the carbon out 
of the steel by the direct method; and 
if that can be done it is perfectly clear 
that the collection of the products and 
the weighing of them forms no difficulty 
whatever. If you adopt the process of 
dissolving out the carbon by any such 
method as the double chloride, you nat- 
urally must lose something from various 
causes. I think that even the oxidation 
of the atmosphere has its effect. You 
cannot properly perform the operation 
without excluding the atmosphere. Then, 
again, we know that the common method 
of estimating the carbon by the colora- 
tion test shows us that this carbon which 
is deposited from steel is very easily dis- 
solved under the conditions in which we 
use it there. I therefore cannot help think- 
ing that the direct combustion method 
will be found in the end to be more accu- 
rate.” 

D. G. Lunge said, in continuing the 
discussion: ‘‘What Professor Langley 
has initiated is now being carried out in a 
number of the most important iron pro- 
ducing companies, and that is exactly 
what we have done on a small scale in 
Germany. Allow me to add one other 
word which illustrates the great benefit to 
be derived from this communion of ideas. 
I find in this paper a short paragraph 
which at once illustrates the difficulty 
that I have found to exist fora great many 
years past, and which has puzzled me con- 
siderably. In speaking of the methods 
of absorbing carbonic acid and removing 
the impurities connected therewith, 
he says that ‘it was found that 
the anhydrous Cu So, would only 


stop H C' when it was perfectly fresh, 
and in relatively large quantity, quite a 
small degree of hydration impairing its 
absorbing powers seriously.’ Now, gen- 
tlemen, this is the method of Berzellius. 
He proposed the use of the anhydrous 
acids to remove the acid vapors of hydro- 
chloric acid. Fora t many years past 
I found that the results of the ordinary 
carbonic acid estimates not at all con- 
nected with the analysis of iron gave ex- 
tremely satisfactory results, and, there- 
fore, for very many years past I have 
given up the use of that anhydrous sul- 
phate, and I have worked in other ways 
which I will not detain you to describe 
here.” 

Others took part in the discussion. The 
general conclusion appeared to be as ex- 
pressed by Professor Dudley: ‘‘If any 
one six months ago had asked me to make 
a carbon determination of a piece of steel, 
and to testify in a court of justice that I 
considered the result reliable, I should 
have been perfectly willing todo so. But 
if to-day any of you metallurgists asked 
me how much carbon there is in a piece of 
steel, I should tell you that I cannot tell 
you. That is practically the state of af- 
fairs at the present moment. We have 
run across a possible source of error in one 
of our oldest and best established methods 
of chemistry.” 

The next paper was by J. Pohlig, of 
Cologne, on 

Aerial Wire Ropeways. 

This is a very complete description, il- 
lustrated by photographic reproductions, 
of the Otto aerial ropeways as constructed 
in Germany by the author. It is valuable, 
since it details the practice in that country, 
and thereby permits of comparison with 
the methods common here. Dr. Raymond 
pointed out the fact that the aerial rope- 
way is well known and extensively used in 
this country, both in permanent works, 
such as mining and transportation of ma- 
terial, and the building of such structures 
as dams. 


T. Sterry Hunt, of New York, prepared 
an elaborate paper on the 


Iron Ores of the United States. 


He said that over 9,500,000 tons of pig 
iron were produced in this country during 
the year ending June 30, 1899, including 
about 500,000 tons from imported 
ores. Of this amount 99 per cent. 
came from ores mined east of the 
Mississippi, the remainder, with insignifi- 
cant exceptions, coming from the State of 
Missouri, near the western bank of 
that river. He said that the iron 
industry is confined to the great 
region drained by the Mississippi 
and Ohio and their tributaries, and 
that, geologically speaking, the structure 
of this great interior region is as simple as 
it is geographically. The paper by Dr. 
Hunt gives in very complete form the 
geological formation of the iron ores of 
the United States. 

After the usual vote of thanks to the 
local committee, proposed by Sir James 
Kitson, who said that the welcome given 
in New York by Mr. Carnegie had been 
more than fulfilled during the trip, and 
that everything had been freely and openly 
shown to the visitors, and after the Ameri- 
cans had been greeted with three rounds 
of British cheers and three rounds of Ger- 
man cheers, the meeting adjourned. 
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built west of the Alleghenies and among 


Excursions. 


The Pittsburgh Reception Committee 
had prepared an elaborate programme of 
excursions, embracing all the principal 
points of interest in and about the city 
Since they had, from an iron and steel 
point of view, pezhaps the best source of 
supply to be found in any like area in-the 
world from which to draw, they were en- 
abled to prepare such a series as would 
fit all sorts and conditions of their 
visitors. On the afternoon of the 
9th a special train conveyed a large por- 
tion of the visitors to the Wild Wood oil 
field, where they saw the, to them, strange 
sight of an oil well in all stages of evolu- 
tion, some drilling, some pumping, some 
flowing, and, as a climax, one well was 
shot. The supply of gas and petroleum 
taken from the earth which the 
visitors found in and about Pitts- 
burgh was perhaps the most inter- 
esting feature they had encountered 
so far, since it entered minutely into the 
manufacture of materials with which they 
were familiar, and since it was entirely 
different, because unknown, from any- 
thing they had at home. A second 
party visited the Pittsburgh Exposition, 
where the various products there shown 
were examined. Still another divis- 
ion went to Davis Island Dam on 
the Ohio. This dam was built by the 
Government to improve the navigation of 
the Ohio River, and is constructed on the 
Chanoine wicket system. This trip also 
permitted an examination of the connect- 
ing bridge over the Ohio River recently 
completed by the Keystone Bridge Com- 
pany. Other excursions were as fol- 
lows: To Wilmerding, where the ex- 
tensive new shops of the Westinghouse 
Air Brake Company are located; the First 
Pool Monongahela Gas Coal Company, 
whére the practical operation of coal mining 
by means of electricity was exhibited and 
where the visitors were shown appliances 
by means of which coal is delivered from 
the mine to the cars at a cost of 48 
cents per ton. Then the plant of 
the Spang Steel and Iron Company, 
Limited, which was built in 1880, 
and which comprises three ten gross tons 
Siemens-Martin open hearth steel furnaces, 
seven heating furnaces, one hammer, four 
trains of rolls, one 30-inch bloom, one 30- 
inch universal, one 18-inch bar and one 
113 x 31 inch plate roll. The product of 
these works is about 30,000 tons annu- 


ally of steel boiler, ship and tank 
plate, and machinery and _ spring 
steel. Others visited the Westing- 
house Electric Company, the Sable 


Iron Works, which were built in 1845, and 
consist of 28 single puddling furnaces, 11 
heating furnaces and 6 trains of rolls, the 
product being merchant bar iron, in- 
cluding heavy sizes of flat bars and 
squares made on universal rolls. The 
annual output is 25,000 net tons. 
The Mackintosh, Hemphill & Co., Lim- 
ited, works were also inspected. These 
works were built in 1826, the business 
then being that of general foundry work 
in a frontier town. The first locomotives 


the first built in the United States were 
here constructed between the years 1830 
and 1840. The present line of work is heavy 
engines, rolling mill, blast furnace and 
similar works, many of the heaviest in the 
country having been made here. The 
plant is fully equipped in its foundries and 
machine shop. The Pittsburgh Steel Cast- 
ing Company’s plant was built in 1871, 
and consists of two 24-pot and one 18-pot 
Siemens steel melting furnaces, one 24-pot 
coke steel melting furnace and seven 
annealing furnaces. The product of cruc- 
ible steel castings is 4000 tons annually. 
Other plants visited were Park, Brother 
& Co., limited, where the extensive equip- 
ment of open hearth and crucible steel 
work was shown; the Carbon Iron Com- 
pany, makers of plates and bars for 
structural and general merchant work; 
the Pittsburgh Reduction Company, who 
are the only company in the United States 
manufacturing pure aluminum, the output 
being at the present time 375 pounds per 
day; the Kensington Iron Works, making 
bar, sheet and plate iron, flat and T rails, 
and using natural gas; Soho Iron Mills, 
having in the open hearth steel department 
an annual capacity of 18,000 tons of steel 
plate and 35,000 tons of sheet iron; the 
Linden Steel Company, Limited, making 
open hearth steel ingots, blooms and slabs, 
boiler, armor and ship plates, spring, tire 
and agricultural steel, the daily capacity 
being 75 tons; Singer, Nimick & Co., 
Limited, having a total annual capacity in 
ingots of 23,000 net tons, the product 
of the works being tool, boiler and 
agricultural steel; also carriage springs, 
axles and cold rolled steel; the Pittsburgh 
Iron Works, with a capacity of 40,000 
tons, and making barrel hoops, cotton 
ties, lock iron, stone suws, &c.; Oliver 
Iron and Steel Company, who have two 
mills, consisting of 102 puddling furnaces, 
30 heating furnaces, 14 hammers and 
19 trains of rolls. The product here 
made is plate, angle and structural iron, 
the annual capacity being 120,000 
tons. In 1884 two 2-ton Clapp-Griffiths 
stationary converters, producing Bessemer 
steel for miscellaneous purposes, were 
added. The annual capacity in ingots is 
48,000 tons. The exclusive product of 
the Oliver & Roberts Wire Company 


is wire rods, the output being 40,000 
tons. The plan: consists of four trains of 
ro'ls. The American Iron works have an 


annual capacity of 175,000 kegs of cut 
nails and 200,000 net tons of iron and 
steel shapes; the La Belle Steel Works 
produce merchant steel of every descrip- 
tion, the annual capacity being 15,000 
tons. 


The entire party was divided up, gov- 
erned, of course, by their own inclination, 
and visitec the above named works. The 
sight of an extensive plant making iron 
and steel and in which all the fuel was 
natural gas excited extreme wonderment. 
The opinion was expressed by one of our 
English visitors that in the handling 
of natural gas and coal fuel, and also in 
certain changes in the product produced, 
especially in rails, a large saving might 








be made. He thought that nature hag 
lavished so much upon this district that 
the true economical principle in many. 
facturing had been lost sight of. He 
was led to this belief from the fact 
that in his own country and at his own 
works he was compelled by the cost, par. 
ticularly of fuel, to be more careful of 
waste, and to hoard more zealously the 
fuel by which he made his iron. 

In the evening a reception was tendered 
to the guests by the Duquesne Club. On 
the afternoon of the next day parties vis- 
ited the Edgar Thomson Steel Works, of 
which we expect shortly to present a very 
complete description. This plant has an 
annual output of about 600,000 tons of Bes- 
semer pig iron, spiegeleisen and ferro- 
manganese. The sole fuel used is Con- 
nellsville coke. The Bessemer steel por- 
tion of the plant has a daily capacity in 
double turn of 1300 tons of ingots, 1000 
tons of rails and 300 tons of billets. Th 
only fuel used in heating the furnaces 
and under the boilers is natural gas. 
The Homestead Works have an annual 
output of 150,000 tons of Bessemer steel, 
75,000 tons of open hearth steel ingots, 35,- 
000 tons of steel plates and 115,000 tons of 
miscellaneous steel. Natural gas is here 
used exclusively. Other excursions were 
as follows: Pittsburgh Plate Glass 
Works, having a capacity of 60,000 
square feet of glass per month at 
the works at Tarentum, the total capac- 
ity of the company’s three works being 


6,000,000 square feet per year. The Lucy 
furnaces of Carnegie, Phipps & Co., 
Limited, which have a _ product in 


Bessemer, forge and foundry pig iron 
of 150,000 tons; the Crescent Steel 
Works, which make a_ specialty of 
fine tool steel, and have a yearly ca- 
pacity of 12,000 tons; Keystone Bridge 
Company’s works, having a capacity of 
16,000 tons of finished bridge material, 
and the Carbon Iron Company’s works, 
having a capacity of 40,000 tons of plates 
and bars for structural and general mer- 
chant work. It was at these works that 
the visitors saw the direct process in op- 
eration. 

At 6 p.m., Sunday, October 12, the 
party left Pittsburgh for Chicago. 
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Johnstown Industries. 





The following data are from a little 
pamphlet presented to the engineers and 
metallurgists on the occasion of their visit 
to Johnstown op the 8th inst. : 


The Cambria Iron Company were char- 
tered in 1852 under the law authorizing 
the incorporation of iron manufacturing 
companies. The original purpose was to 
operate four old-fashioned charcoal fur- 
naces in and about Johnstown, which was 
then a village of 1300 inhabitants. Since 
that time the scope and size of the works 
have increased until the present time, 
when the following brief description will 
give an idea of their appliances and prod- 
uct: The works of the Cambria Iron Com- 
pany, in Johnstown, are known as the 
Cambria Iron and Steel Works, and the 
other the Gautier Steel Department. 


CAMBRIA IRON AND STEEL WORKS. 


At the northerly end of the works are 
the blast furnaces, known as Nos, 1, 2, 3 
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and 4, each furnace being 18 feet in di- 
ameter at the bosh and 75 feet high. 
These furnaces are supplied with blast by 
eight blowing engines, each 45 inches di- 
ameter steam cylinder, 84 inches diameter 
air cylinder, by 54-inch stroke. These en- 
gines were built by the company at their 
shops. The blast for these furnaces is 
heated by 12 brick hot blast stoves, each 
19 feet in diameter by 70 feet high, 
and the steam for the engines is 
furnished by 40 double union boilers 
and eight water tube boilers. Three of 
these furnaces produce Bessemer iron for 
the steel works, while one is run on 
manganese ores for the production of 
spiegel and ferromavganese. The stock 
for these furnaces is delivered to their 
tops by three inclined hoists, the level of 
the stock house floor being about midway 
between the casting house floor and the 
furnace charging platforms. 

Near the southeast corner of the works 
and against the hill are located two blast 
furnaces, known as Nos. 5 and 6, each fur- 
nace being 19 feet diameter at the bosh 
and 75 feet high. These furnaces are sup- 
plied with blast by six 84-inch blowing 
engines, the air being heated by four Cow- 
per and four modified Whitwell hot blast 
stoves, the latter stoves, now about com- 
pleted, being 22 feet in diameter and 80 
feet high. The six blast furnaces at these 
works can produce regularly about 1100 
tons of iron per day of 24 hours. Near 
the southwest corner of the works is 
the open hearth plant, where the finer 
grades of steel and steel castings are made. 
The open hearth department contains 
two 16-ton steel melting furnaces of the 
Pernot type, having revolving and remov- 
able bottoms. These furnaces are served 
by the usual hydraulic ladle and ingot 
cranes operated from a pulpit, besides 
which there is a large steam crane for 
pouring castings in a special pit. 

In the open hearth building there is also 
a Krupp-Bell dephosphorizing or washing 
furnace, supplied with molten iron from 
two cupolas. The purified iron from the 
washing furnace is cast in chills and after- 
ward used in the steel melting furnaces 
to produce the better grades of steel. Both 
the steel furnaces and the dephosphorizing 
furnace are heated by natural gas. The 
open hearth department produces about 
100 tons of steel per day of 24 hours. 
North of the open hearth plant is the new 
Bessemer plant, containing two 12-ton 
vessels, with five large cupolas for melt- 


ing iron and two smaller ones for 
spiegel. The ladle cranes and ingot 
craves in this building are operated 


by hydraulic power, and all their motions 
—lifting, lowering, swinging and racking 
in or out—are controlled by the movement 
of suitable valves situated in two pulpits 
at the corners of the building. Air 
under a pressure of 25 pounds per 
square inch is supplied to the vessels 
by a large double horizontal Southwark 
blowing engine of special form, one of 
the features of which is the air valves with 
positive motion. 

The air blast for the cupolas is supplied 
by eight large Baker blowers, and water 
under a pressure of 400 pounds per square 
inch is supplied to the hydraulic machin- 
ery by two large Worthington pressure 
pumps. The stock is lifted from the 
ground level to the vessel and cupola 
charging platforms by two hydraulic 
hoists. Vessel bottoms are lined up and 
repaired in a building adjoining the main 
building, and are carried and lifted by a 
hydraulic jack car running on a wide 
gauge track from the bottom house to the 
converting house under the vessels. 

The steel ladles are dried and heated by 
natural gas, and are placed for this pur- 
pose on cars in an upright position under 
hoods of conical form lined with fire brick, 
the gas being delivered vertically down- 
ward, filling the Jadle with flame if neces- 
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sary, and performing the work in a very 
convenient way. 

Quartz rock, fire clay and necessary re- 
factory materials of good quality are ob- 
tained along the lines of the railroads 
within short distances of the works. The 
new Bessemer works produce about 1000 
tons of ingots per day of 24 hours, and are 
so arranged that a duplicate plant of two 
vessels can be added on the north side of 
present plant. East of the open hearth 
plant is the blooming mill building, con- 
taining two two high reversing blooming 
mills, one of 40 inches and one of 48 inches 
train diameter, each one being driven by 
a pair of large reversing engines. Either 
mill is capable of rolling into blooms all 
the steel ingots made by the Bessemer and 
open hearth plants. 

In this building are six large four-hole 
vertical gas fired regenerative furnaces 
and three horizontal Siemens furnaces for 
heating the ingots, which are charged 
while still red hot. Each pair of vertical 
furnaces is served by a large steam crane 
for charging and drawing, while the hori- 
zontal furnaces are charged and drawn 
with the aid of hydraulic cranes. 

In this mill the blooms are cut to length 
by horizontal shears, and are delivered 
thence by troughs leading to the ground 
level below, where they sre loaded on cars 
for transportation to the various mills. 
Water under pressure of 400 pounds per 
square inch is supplied to the hydraulic 
machinery by two pairs of large compound 
pressure pumps located in the engine rooms 
adjoining the mill building. In this build- 
ing are two steam hammers, one of 10,000 
pounds and one of 5000 pounds, for cut- 
ting special lengths of blooms, while there 
is also a 650-pound hammer for making 
test bars from bloom crops. 

North from the blooming mill is the 
large building containing most of the 
rolling mills. The eastern wing of this 
building contains what is known as No. 1 
rail mill, with which the ordinary sizes of 
T rails are made. This isa 24-inch mill, with 
two three-high stands of rolls, one for 
roughing and one for finishing, the former 
work being done in general in six passes 
and the latter in five. These rolls are sup- 
plied with heated blooms by a train of 
driven rollers extending along the front of 
the four bloom heating furnaces, in line 
with the first pass of the roughing rolls. 
During the process of rolling the hot steel 
is handled entirely by machinery, a com 
bination of lifting tables, with driven roll- 
ers, turning guides and a tilting transfer 
slide being used for this purpose. After 
leaving the finishing pass the rails are 
sawed hot, curved by a roller cambering 
machine, handled on the hot bed by driven 
rollers and chain conveyers, and straight- 
ened andi finished in the usual way. Rails 
are rolled in double lengths on this mill. 

The rail train is supplied with heated 
blooms from four large horizontal re- 
generative gas furnaces of the Siemens 
type, at present fired with natural gas. 
These furnaces are placed end to end in a 
row, with their fronts in line. Parallel with, 
and about 15 feet distant from, the front of 
these furnaces is a train of driven rollers, 
slightly elevated above the floor level, 
which conveys blooms to and receives 
them from a charging and drawing appa- 
ratus carried on a traveler, which moves 
along the line of furnaces. 

The western wing of the rolling mill 
building contains another rail train, known 
as No, 2 rail train. On this mill are rolled 
street rails, and the smailer sizes of T rails 
of various sections, together with the 
larger sizes of angle splice bars and other 
shapes. It is a 21-inch mill, with three 
stands of three-high rolls, and is served 
by eight ordinary coal heating furnaces, 
which are at present adapted to use nat- 
ural gas. The mill is driven by a 44 x 48 
inch automatic engine. 
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Adjoining and in line with this last 
mill is the 12-inch mill, upon which are 
rolled plain and angle splice bars, light 
rails, angles, and various sizes of merchant 
bar. This mill 1s served by two ordinary 
coal heating furnaces, fitted for using nat- 
ural gas, 

In the small wing at the western side 
of the rolling mill building is a 16-inch 
mill with three stands of rolls. This mill 
is supplied with steel from two furnaces 
of the same type as those which serve the 
12-inch mill. This mill makes splice and 
merchant bar. 

Near the eastern end of the rolling mill 
building. in the wing extending in an 
easterly direction, are located two 21 inch 
trains, known as No. 3 and No.4. No. 3 
mill has three stands of three-high rolls, 
driven by a 40 x 80 inch automatic engine. 
Its product consists of the larger sizes of 
steel bars, rounds, squares, flats and bil- 
lets. No. 4 mill is similar if construction 
and product to No. 3, but is driven by a 
40 x 60 inch vertical engine. Each of 
these trains is served by six ordinary coal 
heating furnaces, with boilers located 
above them for utilizing waste heat. 
These furnaces are equipped to use natural 

as. 
In the rolJing mill building there is also 
a 22-inch muck train, now used in roliing 
scrap bar. This train is served by three 
gas fired scrapping furnaces of the usual 
form. The northeast corner of the rolling 
mill building contains the rod mill. This 
mill produces wire rods by a continuous 
process; the rod being formed and re- 
duced in cross-sectional area in several 
places at the same time. 

At the northerly end of the main build- 
ing containing the rolling mills is the 
axle plant, containing three hammers of 
6000 pounds each and one of 15,000 
pounds, all direct acting steam hammers. 
This plant contains five heatiag and two 
annealing furnaces for the manufacture of 
hammered steel axles, which are tough- 
ened by a patented process. At the 
northwest corner of the rolling mill build- 
ing is the bolt shop, where are made vari- 
ous sizes of track and machine bolts. 
North of the bolt shop is the blacksmith 
shop, which contains four steam hammers 
of various weights, three small furnaces, 
together with the necessary cranes, blow- 
ers and other appurtenances, 

North of the rolling mill building are 
the machine shops, foundry, roof shop, 
roll turning shop, boiler shop, car shop, 
carpenter and pattern shops, all fully 
equipped with necessary machinery. On 
the property of the company there are 
about 40 miles of railway track; the vari- 
ous parts of all the mills and shops are 
connected by narrow gauge tracks. Four- 
teen standard gauge locomotives and: an 
equal number of small ones are used in 
handling material about the works. At 
the Johnstown works of the Cambria Iron 
Company, there are 280 steam boilers of 
various types in operation, in addition to 
which there are 61 others in use at 
the different tributary plants of the same 
company in Western Pennsylvania, besides 
a number at the now idle plants and others 
in process of erection. 

The water supply for the.works is ob- 
tained from three sources. There is a 36- 
inch main from the pumping station at Coop- 
ersdale, on the Conemaugh River, 2 miles 
below the works. Atthisstationthere are 
five pumps, with a cembined capacity of 
23,000,000 gallons per day. In addition 
to this there is a 16-inch main from the 
Laurel Run Dam, about 5 miles north of 
the works, and a 20-inch main from the 
Conemaugh Dam, on the Little Cone- 
maugh, about 4 miles east of the works. 
The location of these dams is such as to 
give a head of 168 feet at the lower works. 

Natural gas is largely used under the 
mill and shop boilers, and all the melting 
and most of the heating furnaces are sup- 
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plied with it. The gas is piped from the 
wells in the Grapeville field, about 40 
miles west of Johnstown. In connection 
with the works is a physical testing lab- 
oratory—at present in temporary quarters. 
It is equipped with a 100,000-pound Olsen 
machine for testing iron and steel; a 1000- 
pound Fairbanks automatic cement test- 
ing machine, and apparatus for testing 
oils. A 300,000-pound Emery machine 
was also in use before the flood, and this 
machine is now being rebuilt and new 
parts being made to replace those lost. 


GAUTIER STEEL DEPARTMENT. 


The map with the pamphlet shows the 
location of this department of the works 
of the Cambria Iron Company. In these 
works a portion of the steel made at the 
lower works is still further finished and is 
made into the smaller sizes of merchant 
bar, plates, sheets and shapes, and again a 
portion of these is made into various forms 
for machines and agricultural implements, 
among which are cold rolled shafting, 
i bars, plow coulters, harrow teeth 
and disks, rake teeth, plow points and 
cultivator teeth. The operations at the 
Gautier works are at present carried on in 
temporary buildings, pending the con- 
struction of a new plant to replace the one 
destroyed last year. There is in operation 
at these works at present a finger 
bar mill, a 9-inch, a 12-inch and 
a 20-inch train and fwo trains for 
cold rolling, with the necessary fur- 
maces, shears and finishing machinery 
used in making the products above 
named. The Gautier Steel Department 
has also its own machine shop, pat- 
tern shop and blacksmith shop. This de- 
partment now operates a mill at Cumber- 
land, Md., pending the completion of its 
new works. 

The company also own two blast fur- 
naces at Hollidaysburg, one of which is in 
operation, and a blast furnace at Cone- 
maugh, now out of blast. Asa 


RESULT OF THE FLOOD 


of May 31, 1889, the main works of the 
company were overflowed and covered 
with débris to a depth of several feet and 
much damage was done to buildings and 
machinery. This damage was repaired 
and portions of the main works started at 
intervals of two to five weeks after the 
flood, the whole works being started early 
in July. : 

The Gautier Department buildings were 
entirely destroyed, and little left of the 
plant except foundations and heavy por- 
tions of engines and roll trains.  Rein- 
stalment of machines and building of 
temporary sheds, as at present in use, took 
about two months after starting of main 
works, most of the temporary plant being 
put to work in the month of September. 
The new buildings of a permanent and 
enlarged plant are now being constructed 
immediately west of the temporary plant. 
In their various departments the Cambria 
Iron Company employ more than 8000 
men, and an estimate of the number of 
Cambria employees lost in the flood places 
it at 225 
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THE MINES OF THE CAMBRIA IRON COM- 
PANY. 


The iron aud steel works of the Cambria 
Iron Company draw upon widely sepa- 
rated parts of the country for the raw ma- 
terials used. The coke comes from the 
Connellsville coke region, in Fayette 
County, Pa.; the limestone from Blair 
County, Pa, and the iron ore from the 
Menominee iron ore range of Michigan. 
The principal coke works owned by the 
Cambria Iron Company are situated from 
1 to 4 miles south of Connellsville, on the 
eastern edge of the Connellsville field, 74 
miles from Johnstown. They consist of 













680 beehive coke ovens, distributed as 
follows: 


Wheeler....... 100 ovens 11 feet in diameter. 
| eee 400 ovens 111¢ feet in diameter 
80 ovens 12 feet in diameter. 
Mahoning......100 ovens 11 feet in diameter. 
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These plants have an annual capacity 
of 390,000 net tons of coke, requiring 
557,000 tons of coal. The coal is all 
mined below water level by slopes which 
follow the seam down from the outcrop. 
The seam varies in thickness from 7} to 9 
feet, and is almost free from slate and 
other impurities. Its dip is about 6° ina 
westerly direction. This coal makes a 
hard, bright, silvery coke, with well de- 
veloped cells, making it a most superior 
blast furnace fuel. 

At Bennington, on the summit of the 
Allegheny Mountains, 28 miles east of 
Johnstown, the Cambria Iron Company 
own 100 beehive coke ovens, the output 
of which is used at the Hollidaysburg blast 
furnaces. The coal here used for coke is 
mined from what is locally known as the 
Lemon seam. It is the Upper Freeport 
bed, or ‘‘E” seam of the coal measures. 
It is from 4 to 44 feet thick, lies about 
water level, and dips westerly about 24°. 
The coke produced is of an excellent 
quality, but is not considered to be quite 
as valuable a fuel for metallurgical pur- 
poses as Connellsville coke. The Benning- 
ton works can produce annually 55,800 
net tons of coke, requiring 90,000 net tons 
of coal. 

There is also mined at Bennington about 
46,000 net tons of coal annually from the 
Lower Kittanning or ‘‘ B” seam for steam 
and blacksmith purposes. 


JOHNSTOWN COAL MINES, 

Previous to the introduction of natural 
gas into the works of the Cambria Iron 
Company, in October, 1886, the company 
operated the following mines in the vicinity 
of Johnstown to supply the mills and 
works: 


Net tons. 
Rolling Mill Mine, annual capacity... .217,000 
Coshun Mine, annual capacity. ....... 56,000 


Lower Gautier Mine, annual capacity.. 30,00€ 





Woodvale Mine, annual capacity ...... 10,000 
Conemaugh Mine, annual capacity..... 30,000 
BNR cindwipseennsekontcon so nietaca'e ane 


The Rolling Mill Mine, the principal 
source of the coal supply, is in the Cement 
or Upper Kittanning seam, known as the 
**C’” bed of the lower coal measures. 
This seam is about 3} feet thick, lies very 
flat, and is about 60 teet above the Stony 
Creek. 

The mine workings are very extensive, 
the area now mined out being 660 acres. 
There is an immense territory adjacent to 
the mine which can be depended upon to 
furnish a large amount of coal for many 
years. The Coshun Mine, situated oppo- 
site Woodvale, and nearly 200 feet above 
the Little Conemaugh River, now 
produces about 200 tons of coal 
per day for the use of the Gautier 
Works. Here the Upper Freeport seam or 
bed ‘‘ E” of the coal measures is worked. 
It is about 44 feet thick and affords an ex- 
cellent steam coal. Lower Gautier and 
Woodvale mines, in the Lower Kittanning 
or ‘‘B” seam, immediately under the 
Coshun Mine, are small mines that have 
been closed since the introduction of 
natural gas. 

The Birmingham Limestone Quarry, of 
the Cambria Iron Company, is situated on 
the main line of the Pennsylvania Rail- 
road 56 miles east of Johnstown. It pro- 
duces all the limestone used at the works. 
A Gates crusher, with a capacity of 1000 
tons per day of ten hours, reduces all the 
stone to a suitable size for blast furnace 
use. A large air compressor and an ex- 
tensive system of pipes furnishes power to 
the quarry drills. If necessary this quarry 
cculd produce 320,000 tons of most supe- 
rior limestone per year. 





The Cambria Iron Company also own 
and operate two ore mines at Springfield, 
in Blair County, where a deposit of brown 
hematite is worked. 

The Cambria Iron Company own and 
operate four iron mines in the Menominee 
ironrange of Michigan. These mines, the 
East Vulcan, West Vulcan, Cyclops and 
Norway, produce about 300,000 tons per 
year, which is smelted in the Johnstown 
furnaces. 
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THE JOHNSON COMPANY. 


The Johnson Company’s Works consist 
in general of the rolling mill, switch works 
and steel foundry. The rail train is of 
the two-high reversing type, driven by a 
pair of reversing engines built by W. & 
J. Galloway & Sons, Manchester, England, 
The various cranes, tables, saws, straight- 
ening presses and other machines about 
the mill are each driven by independent 
engines. The rail blooms are heated in 
regenerative furnaces, of which there are 
seven, and are conveyed directly to the 
first pass in the roughing rolls by a train 
of delivery rolls running in front of the 
furnaces, 

Fuel gas, made by the Archer process 
from crude Lima oil, is used in these fur- 
naces. Rails as heavy as 120 pounds per 
yard are rolled in this mill, the entire 
product being shapes of various kinds for 
street railway work. 

Beyond the roll train are the hot saws, 
hot beds, straightening presses and tinish- 
ing department. In this latter building are 
located the ruil enders, slow speed cold 
saws, drills and punches for finishing rails 
to exact length, as required in cable con- 
struction. Outside the finishing depart- 
ment are the storage beds, loading racks 
and loading machines. 

Adjoining the rolling mill is the switch 
works, This was the nucleus of the John- 
son Company’s works, and was formerly 
located in Woodvale. After their destruc- 
tion by the flood they were rebuilt on their 
present location. 

They consist of a bending shop, where 
all curves are bent, a machine, fitting and 
blacksmith shop, where under one roof all 
the various operations of making switch 
pieces and other special parts for street 
railway work are carried on. 

Next to this building is the pattern shop 
and laying out floor, and adjoining this is 
the chair shop, where are made all the 
drop forgings used in the work turned out 
by this company. 

Directly in front of the rolling mill is 
the steel foundry, where are cast the frogs, 
tongue switches and other switch pieces 
used in street railway work. In addition 
to this work, all kinds of steel castings are 
made, almost the entire product of this 
department being consumed by the com- 


pany. 
A. J. HAWS & SON’S ERICK WORKS, 


are on the left bank of the Conemaugh 
River, opposite the works of the Cambria 
Iron Company. These works have an 
annual capacity of 10,000,000 brick— 
Bessemer tuyeres, bottom brick, stopper 
rod sleeves, ladle nozzles and different 
qualities of the ordinary shapes and sizes 
are made, most of the work being done by 
machinery. 

The principal operations of brick mak- 
ing are carried on in four two story build- 
ings, which contain the grinding, mixing 
and molding machinery and drying floors. 
Silica brick of excellent quality are made, 
the basis of which is crushed quartz rock 
obtained from quarries in the adjoining 
counties of Blair and Somerset. These 
silica brick are molded and pressed by ma- 
chinery, and owing to their composition 
and method of manufacture are very dense 
and refractory. The capacity of this plant 
is now being enlarged by the addition of a 
two story brick building. 
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Cutting-Off and Centering Machine. 





In this machine there are two tools work- 
ine in the same cut; one presses up and the 
other down, thereby relieving the chucks 
and bearings of strain and leverage. One 
of the tools is intended to be ground V- 
shaped and the other square, as by this 
method the same amount of work can be 
done with less power and consequently 
#ith less strain on the tools and on the 
machine, since the Y-shaped tool takes out 
the middle of the cut, leaving the other to 
take out the corners. In cutting-off rolls 
or studs a tool can be set in one tool block 
to bevel or round the ends. A patent nut 
on the back of the tool block enables the 
operator to make that tool block independ- 
ent of the other and quickly set the tools 
to cut alike, even when the machine is run- 
ning. The chips and oil are caught in a 
hinged receptacle under the machine, 
which drains the oil from the chips. The 


centering attachment is run by a separate 


CUTTING-OFF AND 


belt and countershaft; it is conveniently 
arranged and easy to operate, and is so con- 
structed that it is adjustable to the center 
of the machine in case the bearings wear. 
One advantage of centering with this ma- 
chine is that the work can revolve while 
centering, which is sure to bring the center 
true. The machine we illustrate will cut 
rough shafts from } to 5 inches in diameter. 
Other sizes are made by Hurlburt & Rogers, 
of South Sudbury, Mass. 


Ser 


A Western journal gives a list of rail- 
roads aggregating 7667 miles of track 
which have been absorbed by purchase or 
lease by other systems within the past nine 
months, and states that never before has 
the march of railroad consolidation been 
as rapid as now. This statement conveys 
a wrong impression. The natural infer- 
ence would be that consolidation at such 
a speed means a lessening of railroad com- 
petition. This is not the case. The lines 
which have been thus absorbed are not in 
any case competing lines with the roads 
which have gained control of them. They 
are all natural feeders of the controlling 
systems, or else form extensions which 
enable these systems to become more for- 
midable competitors with other great 


CENTERING 


roads. Under such circumstances compe- 
tition for business may become keener 
than ever. The parallel lines are not con- 
solidating, but are strengthening them- 
selves for the great battle of the future. 


SE 


New Chicago Factories. 





The Columbia Steel Car Company have 
purchased a site for the erection of a plant 
for the manufacture of steel cars: It lies 
in the town of Maine, about 14 miles 
northwest of the city, and is located be- 
tween the Northwestern and the Wiscon- 
sin Central railroads. 

The A. Plamondon Mfg. Company have 
purchased 104 acres in the western part of 
Chicago, on which they propose to erect 
works for the manufacture of pulleys, 
shafting, &c. They are now located on 
South Clinton street, between Madison 
and Monroe streets, but have found their 
quarters too cramped for their growing 





MACHINE. 


business, The land purchased has a double 
frontage on West Polk street, and extends 
from Harvard street to Lexington avenue 
and from Rockwell street to Washtenaw 
avenue. Plans for the necessary improve- 
ments include a three-story building on 
Washtenaw avenue, extending trom Polk 
to Harvard street. A two-story building, 
or series of buildings, will cover the ma- 
jority of the remaining property. 
Negotiations are now under way for the 
location of a number of new factory inter- 
ests in the macufacturing district between 
Cragin and Pacific Junction. The most 
important recent sale of property suitable 
for manufacturing purposes was made by 


L. V. Seinle to the Belding Motor and 
Mfg Company. This company have se- 


cured ten acres about three-fourths of a 
mile west of Pacific Junction and one-half 
mile east of Cragin. This property, in- 
cluding a brick factory, 80 x 430 feet 
and three stories high, was purchased tor 
$67,000. The Belding Company will lease 
part of this building and fit up the re- 
mainder for themselves. It is expected 
that between 300 and 400 men will be em- 
ployed in the manufacture of electric mo- 
tors. , 

Westinghouse, Church, Kerr & Co., who 
have purchased the old Cragin plant, will 


refit it, and will employ about 100 men in 
the manufacture of engines and Roney 
stokers. 

A site of five acres at the intersection of 
the Omaha branch of the St. Paul and the 
Northwestern railroads has been purchased 
by a company, who propose to erect a 
foundry and machine shop. 

Plans are being prepared for a repair 
shop to be erected at Pullman for the Pull- 
man’s Palace Car Company. It will be 
500 x 500 feet, two stories high and will 
cost $250,000. It will be thoroughly 
equipped, and will have steam heat and 
other conveniences. 
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WANT AND WEALTH. A Discussion of Some 
Economic Dangers of the Day. By Ed- 
ward J. Shriver. G. P. Putnam’s Sons. 
New York and London. 16 mo; p. 38. 


This pamphlet treats of great questions 
very briefly—Why are we Poor? the 
Scylla and Charybdis of Socialism, the 
Tariff Question and the Single Tax. It 
takes the pessimist’s view of the condition 
of people in America, which, we need 
not say, is essentially misleading and il- 
| lusive, and from this standpoint argues 
against existing economic laws. The au- 
thor assumes that poor people in great and 
| disproportionate numbers cannot get work 
in this country. This is a misrepresenta- 
tion of our conditicn unsupported by 
facts. An excuse for such statements can 
| be found only in the crowded populations 
of a few great cities, in which 1000 idle 
people represent but a small percentage of 
its eutire industrious population. The 
| conditions of idleness and starvation in 
the country at large, or in nearly all the 
towns and cities, do not exist except in 
those isolated cases that are inevitable on 
account of sickness, obscurity, distance 
from help, sudden calamity or depravity. 
The author states what is also untrue, that 
the people cannot get land to cultivate, 
because it is held for speculation, near 
markets, when railroad lands are offered 
by millions of acres at $2.50 per acre and 
Government lands at $1.25 to $2.50 per acre 
in larger extents and in more desirable loca- 
tions as to climate than ever before, with- 
out purchasers. The reason that land is 
not sought for cultivation is because we 
can raise now much more than the nation 
needs, and with the progress of civiliza- 
tion other nations are in staple products 
more largely taking care of themselves. 

Mr. Shriver affirms that in these United 
States by the tariff laws the rch increase 
largely in wealth, and that the condition 
of the poor is consequently poorer. The 
very dependence upon labor of the num- 
berless industries which are inspired by 
and contribute to increased wealth makes 
the statement as to the condition of the 
poor unreasonable, as it is unwarranted. 
The arbitary assertions of such thinkers 
on the side of economic reform do not 
establish the existence of any perils to the 
American republic which are not offset 
by general content and the marvelous 
prosperity of the whole people, as com- 
pared with other nations. The national 
domain contains more land than another 
generation, with its probable foreign 
increase, will wish to occupy. It pos- 
sesses more resources of mine and soil, 
necessary for the maintenance of a great 
nation, than the people can possibly de- 
velop in another century, and for which 
there is no present need. We have a peo- 
ple so conscious of power and purpose to 
reform the current evils that come to the 
light in the changes and progress of so- 
ciety that the strength of this republican 
government against foreign importations 
of socialism and its threatenings of evil is 
not likely to yield or be finally overcome. 
For in our country national legislation 
effecting radical changes is of the nature 











656 


THE IRON AGE. 





October 16, 1899 








of a great experiment, that requires a long | AN  hamnaeies GEOLOGICAL RAILWAY Geen, 


period for the elucidation of its wisdom in 
promoting or hindering the public wel- 
fare. The power of self control is the 
dominant feature of our national life. It 
has been strengthened by every great trial 
it has undergone, and the self reforming 
spirit of our institutions, political, moral 
and religious, which has been repeatedly 
manifested in great crises and needs of a 
change in the conduct of affairs, is the 
source of our present growth and the 
promise of future greatness and happiness. 





FIFTEENTH ANNUAL REPORT OF THE CHIEF 
INSPECTOR OF MINES TO THE GOVERNOR 
OF THE STATE OF OHIO, 1859. 300 pp.; 
paper. 

Ohio is not generally regarded as one 
of the mining States, but this report of 
Chief Inspector Robert M. Hazeltine makes 
a respectable showing of coal and iron de- 
velopment that compares favorably with 
her agricultural resources. The total coal 
tonnage produced in 1889 was 10,907,385 
tons. There was a net loss in the product 
compared with the preceding year of 3561 
tons. There were in operation 683 coal 
mines, employing 20,322 miners and 2972 
outside hands. There was a slight de- 
crease in the output of the Ohio iron 
mines for 1889. The total product in the 
12 ore producing counties was 252,409 
tons. In five counties there was a gain 
of 57,434 tons, and in seven counties a 
loss of 58,377 tons on the product of the 
previous year. 

The great deposits in Ohio of fire clay 
have given the mining of this produc’ 
great prominence. The entire yield for 
1889 was 559,129 tons, which is larger by 
87,335 tons than any previous year. These 
deposits are distributed over the counties 
comprising the Eastern part of the State. 
The manufactures of sewer pipe, paving 
brick, various wares and fire proof con- 
trivances from this clay give great impor- 
tance to this, among many other natural 
resources of the State. Limestone quar- 
ries and furnaces have also been as exten- 
sively worked as usual, employing 2681 
men. 

The paper on electricity in mining, with 
several full page illustrations of electric 
motors and tramways in the mines, is of 
special interest There have been 230 
accidents during the year in all forms of 
mining, of which 33 have proved fatal. 
The detailed reports of the mines have 
been made up from a total of 2000 visits 
by the chief inspector and five district in- 
spectors. 

The complete mining laws of Ohio, oc- 
cupying 28 pages of this report, show con- 
siderable legislation which has yet failed 
to make the condition of miners satisfac- 
tory or equal to that of many other indus- 
tries of the State. 





PRACTICAL BLACKSMITHING. Compiled and 
edited by M. T. Richardson, editor of the 
Blacksmith and Wheelright ; illustrated ; 
vol. iii; M. T. Richardson, publisher, New 
York. Price, $1. 

We have again to commend this series 
of practical articles, which have already 
reached many workmen through the col- 
umns of the journal to which they were 
contributed by experienced smiths and in- 
structors. The present volume shows 
how blacksmiths’ tools are made. Anim- 
portant chapter on welding, brazing and 
soldering is followed by one treating of 
steel and its uses and the processes to 
which it is sublected. Forging, chain 
and plow work also occupy considerable 
space very profitably in this book. Many 
important tools and processes are illus- 
trated by clear figures, which, next to the 
models and shapes actually produced, will 
aid the learner very effectively. There is 
a good index for ready finding of the de- 
sired tool or other products of the forge 
and hammer. 





c. By James Macfarlane, Ph.D. 


edition. Revised and enlarged. New York. gr 


D. Appleton & Co. 

cloth; $2.50. 

The intelligent railroad traveler has often 
occasion in weary hours of long journeys 
to reca!l the regrets of Thomas Carlisle, 
that no one had made him acquainted in 
his youth with the grasses and roadside 
flowers, which seemed in his maturer 
years to ask for friendly recognition, 
nor with the names of the stars and con- 
stellations that looked down upon him 
from the evening sky, to whose salutations 
he could not respond. The study of geo- 
logical formations is nowhere so interest- 
ing, so diverse and extensive as along the 
lines of American railways that pierce the 
soil and lay bare the strata of plains and 
mountain ranges of enormous extent. This 
geological guide is a companion that will 
profitably occupy many restless minds in 
such journey’.” The study of the rocks was 
never contemplated among the wonderful 
sensations of railroad travel predicted 
by Stephenson to the English Parliament 
when he described the effects of aspeed of 
60 miles an hour on passengers whirled 
through a country. Yet here is a book 
which contains information that has re- 
quired very many years for quick observers 
to gather. It has been drawn from the re- 
ports of State geologists, from books and 
magazine articles or matter still kept in 
unpublished notes. The railroad time- 
tables are made to point to facts far more 
interesting than time figures and distances. 
The foot notes show instead of stage con- 
nections the situations of strata, the 
periods of geological formation indicated, 
or the deposits of minerals, metals and 
fossils of several thousand localities. The 
outlines of geology in any section thus 
described can be rapidly compared with 
the standards of geological divisions 
which Prof. J. D. Dana and Dr. T. Sterry 
Hunt have published. The elements of 
geology are contained in the 50 introduct- 
ory pages, and the practical work and ob- 
servations of numerous investigators are 
made to illustrate them in a profitable and 
interesting manner. 


LL 


8vo.; pp. 426; limp 


Natural Gas Companies and Their 
Prefits. 





The reports ot the various natural gas 
companies of Pennsylvania which have 
been filed with the Auditor-General of that 
State make the following showing: 

The report of the Western Pennsylvania 
Natural Gas Company, of Pittsburgh, 
shows that for the past year no dividend 
has been declared ; thier capital stock is 
$5000, on the appraised value cf which, 
$500, was levied a tax of 3 mills. The 
Torrens Gas Company, with a capital stock 
of $15,400, declared no dividends during 
the past year; the appraised value is $5120, 
on which was levied a tax of 3 mills. The 
People’s Natural Gas and Pipeage Com- 
pany, of Pittsburgh, have a capital of $300, - 
000. On January 10, March 18, June 17 
and September 16, 1889, a dividend of 2 
per cent. was declared. The gross earn- 
ings of the year were $60,608.88; the net 
earnings, $46,675.38. The Westmoreland 
and Cambria Natural Gas Company have a 
capital of $2,000,000; 2} per cent. divi- 
dends were declared four times during the 
year. The Versailles Fuel Gas Company 
have a capital stock of $250,000; no divi- 
dends were declared Jast year, as the com- 
pany did no work. The Fort Pitt Natural 
Gas Company have a capital stock of $250, - 
000; no dividend was declared last year; 
there was a loss of $3,357.54. The Mead- 
ville Natural Gas Company, of Oil City, 
have a capital stock of $100,000 ; four 
dividends of 14 per cent. were declared. 
The Fayette City Natural Gas Company 


have a capital stock of $10,000; an 8 per | was ratified by the trunk line presidents. 





cent. dividend was declared Just year; the 
oss earnings were $4501.24; net earn. 
ings, $1347.79. The Independent Natura) 
Gas Company, of Butler, have a capital of 
$10,000; no dividend was declared, 

The Kitanning Consolidated Natura) 
Gas Company havea capital stock of $135, - 
000; three dividends of 1 per cent. were 
declared. The Carpenter Natural Gas 
Company have a capital stock of $10,000; 
surplus for the year, $2,933.33; no diw- 
dend declared. The Ten-Mile Oil and 
Gas Company, of Washington, Pa., have a 
capital of $25,000; no work was done last 
year. The Meadville Fuel Gas Company, 
of Washington, Pa., have a capital of $100,- 
000; dividends of 14 per cent. were de- 
clared last year. The Bellevue Natural 
Gas Company, capital stock $50,000, was 
consolidated last year with the Bellevue 
and Glenfield Natural Gas Company. The 
Tionesta Gas Company have a capital of 
$50,000; gross earnings for the year, 
$5668.16; net earnings, $2222.86. No 
dividend declared. The Manufacturers 
Gas Company, of Pittsburgh, have a capital 
of $600,000; gross earnings for the year, 
$207,612.90; net earnings, $123,328.86, 
No dividend declared. The Greenville 
Natural Gas Company have a capital of 
$50,000. Did no business last year. The 
Youghiogheney Natural Gas Company have 
a capital of $180,000. A dividend of 6 

er cent, was declared. Gross earnings, 
$91,169.99; net earnings, $12,867.57. 

The Natural Gas‘Company of West Vir- 

inia, of Pittsburgh, have a capital of 

1,000,000. A 4} per cert. dividend was 
declared. Net earnings for the year, 
$45,000. The Southern Natural Gas Com- 

any, of Pittsburgh, have a capital stock of 

1,000,000. No business has been done 
as yet. The Duquesne Natural Gas Com- 
pany have a capital stock of $10,000; gross 
earnings for last year, $19,644.26; net 
earnings, $16,992.15; no dividend de- 
clared. The Bellevue and Glenfield Natu- 
ral Gas Company have a capital of $70,- 
000; no dividend declared last year. The 
Northwestern Natural Gas Company, of 
Oil City, have a capital of $265,000; four 
dividends of 14 per cent. each were de- 
clared. The Keystone Natural Gas Com- 
pany, of Parkers, have a capital of $10,000; 
a dividend of 6 per cent. was declared; 

oss earnings, $14,529.41; net earnings, 

3374.65; undivided profits, $5050.20. 
Lock No. 4, Natural Gas Company, cap- 
ital, $5000; a dividend of 6 per cent. was 
declared. Taylorstown Natural Gas Com- 
yany, of Pittsburgh, capital, $100,000; no 

usiness done during the year. Browns- 
ville Natural Gas Company, capital, $65,- 
000 ; a dividend of 2 per cent. was declared ; 
gross earnings, $8002.61; net earn- 
ings, $5520.33. The [ndependent Natural 
Gas Company, of Sewickley ; capital stock, 
$40,000; no dividend declared during the 
year. 

—— eS 

Fire proof school buildings constitute a 
very desirable feature in the latest improve- 
ments. The building to be erected on 
Hester and Christie streets,. New York, 
will be of this character. Iron beams 
and girders will be used, and these will 
be surrounded by other fire proof mate- 
rial. They will rest directly upon the 
brick walls, while the spaces between the 
different beams will be filled in by fire 
proof arches. Fire proof partition blocks 
will constitute the partitions between the 
rooms, and, in fact, the only combustible 
material in the building will be the desks, 
window sashes and wooden floors. The 
boards, however, will be laid upon the 
still soft cement, and, the air being ex- 
pelled, it will be impossible for the fire 
to spread along the floors. The entire 
cost will be about $250,000. 


The appointment of James F. Goddard 
as Commissioner, to succeed Albert Fink, 
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shown that this is a more satifactory ar- 
rangement for this class of work than any 


The drop press here illustrated is de-| automatic lift, as the latter is not con- 


signed by E. W. Bliss Company, Limited, 
of Brooklyn, N. Y., for stamping or em- 


trollable with sufficient accuracy. With 
a pulley running at the proper speed, 


possing and paneling Jarge sheets, such as| 1000 pounds weight may be lifted very 


are used by cornice and ceiling makers, 
This work requires a very roomy but at 
the same time a not very heavy machine. 
In the design shown the width between 
housings is 32 inches, and the poppet 
screws will accommodate a die 28 x 24 


inches. The housings are fastened to the | 


CORNICE MAKERS’ 


bed by means of bolts, the heads of which 
are held in T slots, so that the housings 
may be adjusted to receive a much nar- 
rower hammer, which is very convenient 
where it is desired to use small dies, as the 
weight of the hammer can be corres- 
pondingly reduced. The hammer, as 
shown, weighs 900 pounds, and has a face 
24x 30 inches. In order to obtain these 
large dimensions, without too greatly in- 
creasing its weight, it is made of cast steel, 
thus giving the necessary strength. Owing 
to the peculiar nature of the work to be 
done, which consists in ‘* coaxing” the 
metal into the die—that is, striking a suc- 
cession of very light blows in order to 
gradually force the metal down, and then 
finishing with the full force of the ham- 
mer—it 1s necessary to raise the latter by 
means of a belt passing over a pulley re- 
volved by power, the slack end being 
handled by the operator, Experience has 





easily. The speed of the pulley rim should 
be not more than 3 or 4 feet per second, 
and, contrary to a very prevalent idea, the 
weight may be lifted quite as easily with 
a pulley of small diameter as of large. In 
fact, the smaller the pulley the better, the 
limit in the lower direction being the flex- 


DROP PRESS. 


ibility of the belt in passing over it. The 
total wcight of the machine shown is 
9500 pounds 

ican inasintt 


The Rounds & Anderson Foundry Com- 
pany have purchased 25 acres at the north- 
west corner of Stony Island avenue and 
Ninety-second street, Chicago, on which 
they will at once erect works which will 
employ 1200 men. The price paid for the 
land was $3550 per acre. 





Wm. H. Webb, of New York, the 
builder of the steam frigate General 
Admiral of 7000 tons, and of the steam 
ram Dunderberg, also of 7000 tons, re- 
marks upon the progress made in steam 


navigation in the last 30 years. The 
former arrived in Cronstadt, Russia, 


in 18 days from New York, and the lat- 
ter reached Cherbourg in 14 days from 
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New York, under steam alone. Their 
boilers were not built to carry over 60 
pounds of steam, the engines making 
only 60 to 62 turns of a single propeller, 
whereas we now see the largest class of 
steamers, both naval and commercial, 
fitted with boilers affording 90 to 100 
pounds of steam, and machinery giving 
90 turns to each of two propellers, and 
obtaining 19 to 20 knots an hour. 


_—_——— ALL $$$ —§. 


SOUTHERN MISCELLANY. 





The new furnace of the Rome Furnace Com- 
pany, of Rome, Ga., is nearing completion, 
and it is now aunounced will go into blast on 
December 1. This furnace is said to be a 
model in its construction. It is an 8&0 ton 
charcoal furnace. ‘The company own several 
thousand acres of iron land near Rome. 


The Chattanooga Furnace, at Chattanooga, 
Tenn., is preparing to be blown out, with a 
view to undergoing repairs. This plant has 
been averaging a daily output of 60 tons of 
best foundry pig. 

At Birmingham the capital stock of the 
Henderson Steel Mfg. Company has been in- 
creased by $100,000, which will provide funds 
for the construction of two more 10-ton fur 
furnaces. 


The New Orleans Agricultural Works, Lim- 
ited, have been incorporated at New Orleans, 
with a capital stock of $30,000. The incorpor- 
ators are: Albert Baldwin, Sr.; Albert Bald- 
win, Jr., and W. Y. West. 


A syndicate of northern capitalists are ne- 
gotiating with parties in Dallas, Texas, look- 
ing to the establishment of a car works in that 
place that will cost $500,000. 


The Embreeville Iron Company, of Embree- 
ville, Tenn., have awarded a contract to the 
Pittsburg Iron and Steel Engineering Com- 
pany, of Pittsburgh, Pa., for the erection of 
an iron furnace, and work is to begun 
shortly. 

It is stated that a Pennsylvania iron foundry 
is in negotiation with a manufacturing and 
development company, of Frederick City, 
Md., for the transfer of its plant to that 
place. 


Inducements have been offered H. J. 
Mitchell, of Lehigh, Pa., for the tranfer of 
his car springs works, to Anniston, Ala., and 
it is stated in the latter place that he will 
probably close the negotiations favorably. 

The South Tredegar Iron Company’s spike 
mill, at Chattanooga, has been running a 
double force for some time, but has not yet 
caught up with the orders. This plant’s angle 
bar mill is running single turn. The new 
furnaces and heaters are in full blast, and the 
nut and bolt works are behind on orders for 
railway track bolts. 

At Florence, Ala., the Ohio Mfg. and In 
vestment Company, recently organized, have 
made extensive purchases of mineral and 
timber land and town site property. This 
company purchased 5000 acres of mineral land 
in Wayne County and 2000 building lots in 
Florence. The entire purchase requiring an 
outlay of $500,000. 

Ironia is a new iron town to be built in 
Sabine County, Texas, by the Sabine Land 
and Mining Company. A number of iron 
industries are in contemplation, including 4 
furnace, rolling mill, &c. 

A company are reported organizing at Pied- 
mount, Ala., for the purpose of manufactur- 
ing a newly patented covering for boilers and 
steam pipes. The principal promoters of the 
enterprise are G. E. Wheeler and J. C. Keifer, 
of Wilmington, Del. 

A round house and car shops are to be 
erected at Fountain Head by the Fountain 
Head Railroad Company. 

The Southern Manganese mines, at Cush- 
man, Ark., have 110 men at- work, and are 
roy ae eight carloads of manganese per week 
to the Illinois Steel Company, at Chicago. 

The Llano Improvement and Furnace Com- 
pany, of Llano, Te have increased their 
capital stock from $1,500,000 to $3,C00,000. 

The work of erecting the new tack factory 
buildings at Harriman. Tenn., has commenced 
and will be rushed to completion with all pos- 
sible speed. The machinery of the tack mak- 
ing plant of Fosgate & Lane, Auburn, N. Y., 
will be removed to Harriman.in time to enter 
the new buildings on their completion. 


Grand Rivers, Ky., is looming up as an iron 
town of considerable importance. The Bur- 
gess Steel and Iron Works have awarded a con- 
tract for the construction of a 60-ton furnace, 
and it is statod that another furnace of like 
capacity will also be erected by the Ports- 
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mouth, Ohio, Iron Machine Company. The 
latter —eeeey have recently contracted for 
the erection of boiler works and machine shop 
ere at Grand Rivers. This plant will be a 
ranch of the Portsmouth establishment and 
be known as the Union Structural Iron Works. 
Capitalists from Philadelphia have recently 
organized a company for the development of 
Cedartown, Ga., under the name of the Cedar- 
town Land Improvement Company. Polk 
County, in which Cedartown is situated, is rich 
in iron ore, the pig iron manufactured from it 
commanding a higer price per ton than other 
iron, and it isclaimed that more of it is shipped 
from Cedartown than from any other place in 
the South, except Birmingham. There is nearly 
$2,000,000 represented in the mining companies 
in that vicinity, and the Cherokee Iron Com- 
y have been in operation some time. The 
capital of the Cedartown Company is $250,000, 
of which $150,000 is paid in, The officers are: 
Pretident, E. M. Wistar, of Philadelphia; 
vice-president and general manager, J. K. 
Barton, Cedartown, Ga.; secretary and treas- 
urer, Charles Adamson, of Philadelphia. The 
Board of Directors includes, besides the officers: 
A. H. Merritt, of Reading, Pa.; U. B. Cren- 
shaw, Albert H. Carson, Philadelphia; J. H. 
Hoffsecker, Jr., Wilmington, Del., and L. B. 
Tredaway. 


One of the largest purchases of ore lands 
ever recorded in the South took place recently 
at Talladega, Ala., Gordon McKay paying 
360,000 for the Reynolds Whiting ore banks 
near that town. Mr. McKay isa capitalist of 
Newport, R. I., who will organize a company 
and erect an extensive mining plant on the 

roperty, and engage extensively in the ore 

usiness. 

The Wills Valley Mining and Mfg. Com- 
pany have been incorpora at Attalla, Ala,, 
by J. S. Steward, T. C. Galloway, W. O. 
Peebles, of Chattanooga, and others. The 
company will have a capital stock of $100,000, 
and their objects are the working of iron 
mines and the establishment of a furnace. 


Kensington is a new iron manufacturin 
town in Georgia that is displaying a good dea 
of activity at present. Messrs. Lilley & Hills- 
ley, of Philadelphia, are preparing to establish 
an iron foundry, a rolling mill and a nail 
works at that point, and other parties con- 
template the erection of an iron furnace. 


It is reported at Sheffield, Ala., that Alfred 
Parrish is negotiating with Enoch Ensley for 
the purchase of the Lady Ensley and the 
Hattie coke furnaces, also large tracts of iron 
ore properties in Franklin County. The price 
demanded for these holdings is said to be 
$1,500,000, 

At Chattanooga, Tenn., a 50-foot addition 
has been built to the e nter shop of the 
Wheel and Foundry and Machine Company, 
and a 70-foot addition to the machine shop has 
been commenced. The Chattanooga Plow 
Company have recently finished the erection 
of an addition to their plant. 


The work of erecting the immense buildings 
for the South Boston Iron Works has com- 
menced at Middlesborough, Ky. The main 
building is 1200 x 150 feet in dimensions. 


The South Pittsburg, Tenn., Furnace Com- 
pany, are preparing to putin twonew Weimar 
blowing engines, steam cylinder 50 inch, blow- 
ing cylinder 90 inch and a 60-inch stroke. 

It is stated that the Mount Joy Novelty Ltron 
Works, of Mount Joy, Pa., are to be moved to 
Frederick, Md. 

The Union Ore Company, with $50,000 cap- 
ital stock, have been incorporated at Monroe, 
N. C., by H. E. Eames, J. E. Pearson, F. A. 
Forch and others. This company propose 
opening mines and selling mineral lands. 


The Louisville, Ky., Pipe Bending Company 
announce their intention of enlarging their 
plant by the addition of heavier punch and 
shears, rolls for boiler work and other ma- 
chinery. 

The Brunswick (Ga.) Foundry and Machine 
Works will rebuild their machine shops and 
foundry, recently burned. 


The stove works of the Fort Payne (Ala.) 
Coal and Iron Company have been capitalized 
at $60,000 under the name of the Fort Payne 
Stove Works. The officers are: W. P. Rice, 

resident; F. H. Tobey, vice-president, and 

. P. Hemphill, secretary. 


The Rockwood Stove Works, of Rockwood, 
Tenn., with 375,000 capital stock, have bought 
the Miama stove foundry and will operate it. 


A company is said to be organizing at Dal- 
ton, Ga., for the purpose of establishing car 
wheel works. 


The West Point Mining and Mfg. Company 
have been incorporated at West Point, Tenn., 
to develop iron ore properties in that vicinity. 
The company will have a capital stock of $40,- 
000. Among the incorporators are O. J. Mc- 
Garry and W. A. Hudson. 


A company is organizing at Carrollton, 


Ga., to build a foundry and machine shops at 
that place. 


An agricultural implement works will be 
among the new enterprises to be soon estab- 
lished at Cordele, Ga, 


The Little Belle Furnace No, 5, of the De 
Bardeleben Coal and Iron Company, at Besse- 
mer, Ala., is preparing to go into blast about 
the middle of the present month. The No. 4 
furnace of this company, called the King 
John, was blown in on the 15th ult. It had 
been completed several months before, but was 
delayed in going into blast because of difficulty 
in getting in sufficent supplies of ore and lime- 
stone. This furnace is 65 x 17 feet, and was 
built for an output of 100 tons, but during a 
recent run it turned out 115 tons. It is 
equipped with the most modern furnace appli- 
ances and stands 26 on the number of furnaces 
in the Birmingham iron district. There are 
300 coke ovens, six blowing engines and six 
Whitwell improved stoves in the plant. 


a 


Shears for Cutting Sheet Metal. 





In Fig. 1 of the accompanying illustra- 
tions we present a front view of a ma- 
chine designed for cutting, at one opera- 
tion, from sheet metal, parallel curves 
such as pan sections, which is being offered 
to the trade by the Peck, Stow & Wilcox 
Company, with works at Southington, 
Conn., and New York office at 27 Cham- 
bers street. Reference is made by the 
manufacturers to the fact that these shears 
can be readily adjusted for parallel curves 
of any ordinary flaring vessel, and that 
their use results in a saving of both time 
and labor. Machine No. 1 will cut seg- 
ments of circles from 6 feet in diameter 
down to 9 inthes, with a range in width 
from 12 inches to 3} inches. What the 
manufacturers designate as the No. 2 
shear will cut segments of circles 12 feet 
in diameter down to 9 inches, with the 
same range in width as indicated in con- 
nection with machine No. 1. The shears 
are made under Lowe’s patent. The manu- 
facturers state that the arrangement is such 
that they can very readily annex an at- 
tachment for cutting plain circles at a cost 
varying according to the circle to be cut. 

In connection with this machine it is in- 
teresting to refer to Lowe’s Patent Bevel- 
ing Shears, manufactured by the same 
company. This device is indicated in 
Fig. 2 of the illustrations, and is intended 
for cutting, at one operation, and at any 
desired angle, the ends of pan sections 
after they have been cut by means of the 
parallel shears shown in Fig. 1. This 





Shears for Cutting Sheet Metal.—Fig. 


machine is made in two sizes, No. 1 
having 10-inch blades, while No. 2 is pro- 
vided with 12-inch blades. 


a rr 


The Pillsbury-Washburn Milling Com- 
pany, of Minneapolis, Minn., have just 
paid a dividend to their employees of the 
year’s profits, in accordance with the 
practice of the Pillsbury Company, which 
was the first prominent company in the 
country to adopt the policy. The com- 
pany refuse to name the amount of the 
dividend, but it is very satisfactory to the 
employees. It covers a period of ten 
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|months, as the new «company assumed 
control of the mills November 1, and the 
dividend was made on the business done 
up to September 1. The men were great|y 


surprised when they found the check ac. 
companying their wages, as they were in. 
duced to think the new company might 
The dividend 


not continue the practice. 





Fig. 2.—Beveling Shears for Cutting Ends 
of Pan Sections. 


goes only to those who have worked for 
the company two years, and is based on 
the salary received. 





Capt. Alex. McDougall, of Duluth, 
left for the East to purchase $150,000 
worth of additional machinery for the new 

2 of the Steel Barge Company. 





According to the latest report of the 
International Bureau of Telegraph Ad- 
ministrations, the submarine telegraph 
system of the world consists of 120,070 
nautical miles of cable. Government ad- 
ministrations own 12,524 miles, while 
107,546 are the property of private com- 


THE PECK STOWE WILCOKCe 


1.—Shears for Cutting Parallel Curves. 


panies. The total cost of these cables is 
in the neighborhood of $200,000,000. The 
largest owner of these submarine cables is 
the Eastern Telegraph Company, whose 
system covers the ground from England 
to India, and comprises 21,860 miles of 
cable. The Eastern extension, which ex- 
ploits the far East, has 12,958 miles more. 
Early in last year the system of West 
African cables, which started from Cadiz 
only six years ago, was completed to 
Cape Town, so that the Dark Continent 
is now completely encircled by submarine 
telegraph, touching at numerous points 
along the coast. 
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Staple Machine. 





The accompanying illustration repre- 
sents the new Staple Machine, manufact- 
ured by the Bates Machine Company, 
Joliet, Ill. It is unusually heavy and well 
built throughout, weighing as re resented, 
2600 pounds, and occupies a floor space 
of 26 x 46 inches. It is simple in con- 
struction, easily adjusted, and withal, 
they claim, the most successful machine 
ever put on the market. It has two cut- 
ters on each side and makes four staples 
at each revolution, cutting from two wires. 
Each wire can be cut independently of the 
other, and either wire started or stopped 
while the other is in motion. It is fitted 
with tight and loose pulleys 16 inches in 
diameter, 4 inch face, and should make 
350 to 400 turns, thereby producing 1400 
¢o 1600 staples per minute. During a re- 


constiuct special rolls. Four sets of rolls 
broke before one was finished. This was 
the first delay. Then, when everything 
was ready, providence interfered and the 
Johnstown flood came to effectually bar 
progress. So it transpired that only 1200 
feet had been prepared for the cable prior 
to last spring, thus giving the company 
the magniticent record of over ten miles of 
completed construction in less than six 
months. 

This speed is remarkable, considering 
the difficulties to be overcome, West 
Madison street is a network of pipes, tubes 
and wires under its surface, and the work 
of excavation was often seriously delayed. 
At several points on the route extensive 
excavations walled in with masonry were 
necessary. The vault of this character at 
Jefferson street was a particularly difficult 
piece of work. Another cause, if not of 





STAPLE 


cent test, 60 kegs of staples from No. 9 
wire were cut in ten hours. The machine 
has been well and widely received. 
rr 
Cable Road Construction. 





_ Some very interesting facts are published 
in connection with the recent opening of 
the West Side cable roads in Chicago. 
The United States Construction Company, 
the corporation organized to cable the 
West Side for the West Chicago Street 
Railway Company, gave the entire con- 
tract for cabling West Madison street and 
the loop on the West and South Sides to 
E. D. Smith & Son, the cable contractors, 
of Philadelphia, Baltimore and Chicago. 
This firm completed the work without out- 
side assistance, with the help only of their 
own men and plant, and now point to the 
finest construction of its kind in the coun- 
ery as an evidence of their capability. 
Work was commenced a year and a half 
ago, when it was expected the job would 
be finished in six months. It had been 
determined to use 6-inch rails, they bein 

1} inches larger than those ever cuplayed 
before. To make these the Johnson Rail 
Works, of Johnstown, Pa., was obliged to 


MACHINE. 


delay at least of inconvenience, was the 
fact that after it had been resolved to have 
the loop on State street, and work had 
been carried on to this end, including the 
placing in position of intricate curves, 
frogs and switches, it was resolved to use 
LaSalle street instead of State street. 
This necessitated changing the North 
Side cable track on LaSalle street, from 
the entrance of the tunnel to Madison 
street, from the center to the eastern side 
of the street, to allow room for cars to run 
on the West Side loop. After E, D. Smith 
& Son had changed the North Side track, 
it was necessary to string the North Side 
loop cable so as to have it run through the 
new conduit. Everybody said this would 
take two or three days. E. E. Smith, the 
resident member of the firm, staked his 
reputation on its being done in one night, 
and done it was. It took 500 or 600 men 
and half a dozen horses, to be sure, but 
the work was finished on time and that was 
the point of importance. This was one of 
the most notable achievements of the entire 
campaign, and well illustrates the energy 
and perseverence of the contractors. 

The- speed with which the work of 
cabling Madison street progressed, when 





a fair start was made, is shown in work 
now in hand on Clybourn avenue, for the 
cabling of which street E. D. Smith & 
Son have the contract. Two and a half 
miles of cable construction have been 
completed on that street in four weeks. 
This is s . indeed, when @ifficulties 
are taken into consideration. 

The work of cabling a street is pro- 
ceeded with as follows: Preliminary sur- 
vey, laying of temporary side tracks, 
tearing up paving material, excavating, 
laying of concrete foundation at the point 
where each ‘‘ yoke” or cast iron support 
is to rest, putting in yokes, riveting 
tubings, forming the conduit and extend- 
ing from yoke to yoke, placing slot rails 
in yee putting in track rails, lining 
and servicing up the entire structure, 
placing concrete about the tubing, putting 
surface iron work in position, paving, 
after both tracks are completed placin 
drainage pipes between the two, an 
finally, stringing telephone wires, with 
alarm buttons at each manhole. Then 
comes the stringing of the cable, when, in 
the case of the West Madison street line, a 
specially constructed grip car, drawn by 
48 horses, in five hours pulled the cable 
through the conduit and stretched it on 
the sheaves ready for the mighty engines 
to put in motion. The telephone, for use 
in case of accident, is an especially 
valuable appliance. It is connected at 
each manhole, and in particular, at the far 
side of each street crossing, with a push 
button. Every conductor carries a key 
which unlocks the manhole cover, and in 
case of an accident can notify the engineer 
at the power house in less time than it 
takes to tell it. This description, while 
sufficiently complete for ordinary pur- 
poses, by no means covers the infinity of 
operations incidental to the work. 

The contracting firm surpassed all pre- 
vious efforts in this great undertaking. 
On West Madison street the most powerful 
cable road engines in the world draw a 
cable that is attached to cars that travel 
over the heaviest rails used anywhere for 
the purpose. The slot rails are 9 inches 
wide, instead of 6 inches, as in all former 
construction. The tubing forming the 
conduit is of ;*,-inch tank steel dipped in 
boiling pitch until coated and tempered by 
the immersion, and surrounded by 6 inches 
of concrete. No other company uses steel, 
and few employ concrete to surround even 
their iron tubing, and in some instances no 


_tubing is employed, the conduit being 


formed solely of concrete. For this work 
on the Madison street line, an improved 
concrete mixer, designed by E. E. Smith, 
of the firm, was used. This has a 16 inch 
worm, instead of one 12 inches in diameter, 
as heretofore used. This machine can be 
drawn anywhere by a single pair of horses. 
The importance of concrete in connection 
with steel tubing is found in the fact that 
the steel will last from 25 to 30 years, 
after which the concrete will stand alone 
for an indefinite time. In Philadelphia an 
iron conduit, with no concrete, in place 
eight years, is still in good condition. 
Axother improvement of great value is the 
double grip, taking up the cable on either 
side, instead of one side only, as in ap- 
pliances used elsewhere. An idea of the 
magnitude of the work can be had from 
the amount of iron used. This, per mile 
is asfollows: Cast iron, 323 tons; tubing, 
127 tons; slot rails, 104 tons; track rails, 
126 tons; bolts, 15 tons; total, 695 tons. 
E. D. Smith & Son are not novices in 
their line. They have been building cable 
roads for eight or nine years, following be- 
ing a partial list of roads, with mil 7 
constructed by them: In Philadelphia, 
Columbia avenue line, Old Market street 
line, Seventh and Ninth streets line, sec- 
ond Seventh and Ninth street lines, in all 
25 miles. In Pittsburgh the Fifth avenue 
line, 10 miles long. On this road there 
has never been a serious accident. On its 
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course is a continuous double reverse curve 
+ mile long. Construction here was es- 
pecially difficult on account of hills. The 
tirst cable lasted 13months before breaking. 
In Baltimore, 10 miles, of difficult con- 
struction, for the same reason that made 
the Pittsburgh lines. In Chicago, West 
Madison street, 10 miles; Clybourn ave- 
nue, 54 miles; total, 154 miles. On this 
latter line remarkable progress is being 
made. It will probably be open to the 
public by January 1. The total of mile- 
age of road built by E. D. Smith & Son 1s, 
as is shown, over 60 miles. 


THE WEEK. 








The owners of the smelting works in 
Kansas which have been reducing Mexi- 
can silver lead ores have obtained titles to 
a tract of land at San Louis Potosi, and 
will erect a factory there on the largest 
scale, 


The big railroad scheme, which was 
proposed several years ago by the New 
Jersey Terminal Railway Company, to es- 
tablish a system of piers and basins along 
the New Jersey shore from Robbins Reef 
to Caven Point seems to be maturing. 


The Standard Oil Company are unable 
to get their proposed big pipe line into 
Chicago. So the enterprise is blocked. 


The Paterson Board of Trade are en- 
deavoring to secure a navigable route to 
the sea by opening the old Dundee Canal, 
which has been a dormant project nearly 
20 years. 


The United Indurated Fiber Company, 
which is the lessee under some 50 patents, 
are bringing numerous suits in the United 
States Supreme Court for damages on ac- 
count of alleged infringement. 


A railroad bridge across the harbor at 
Bridgeport, Conn., is contemplated by the 
New York and New Haven Railroad Com- 
pany. Valuable Se has been pur- 
chased to secure the needed water front. 


The New York Chamber of Commerce 
unites with the Mississippi River Commis- 
sion in urging that the engineers expend 
the entire $2,000,000 appropriated by 
Congress for the improvement of naviga- 
tion on the Mississippi and strengthening 
the levees. 


The Grand Trunk Railway is proposing 
to build important branch lines with the 
object of recapturing the trade wrested 
from them by the Canadian Pacific since 
its invasion of Maine and the maritime 
provinces. 


A machine in the Philadelphia post 
office can cancel and pile 25,000 postal 
cards and 15,000 letters an hour, with one 
attendant feeding at the hopper like trough 
and another removing and bundling. 


Arthur Kirk & Son exhibit in Machinery 
Hall, Pittsburgh, a large working model 
to demonstrate the application of hydraulic 
pressure in operating locks, by lifting the 
fates vertically. By removing the pressure 
the gates sink by their own weight. 


Western capitalists are planning for a 
railroad from Chicago to Mexico, through 
Des Moines. The leading incorporator is 
E. R. Hutchins, of Des Moines, and the 
proposed capital is $100,000,000. How 
to float the bonds is the puzzle. 


The Western Union Telegraph Company 
made a profit last year of $7,312,725, an 
increase of $1,000,000 over the previous 
year. 


A very large project has been formu- 
lated for the development of water power 
facilities at Rumford Falls, about 45 miles 
from Augusta, Maine. A main dam is 
now being constructed 427 feet long. | 


There are to be four or five canals, Ac- 
cording to an engineer’s statement the 
total power of Rumford Falls, when fully 
developed as laid out by the plans, will 
about equal the total power at Lowell, 
Lawrence and Manchester combined. 


The claim of the assignees of John 
Roach for indemnity was not approved by 
President Harrison. 


Professor Thurston has begun at Cor- 
nell his course of lectures on the growth 
of the steam engine. The lectures are il- 
lustrated by the lantern, beginning with 
a description of the engine of Hero. Later 
he will take up the modern forms of the 
engine, beginning with that of Newcomer, 
showing the improvement of Watt and 
the work of later inventors as applied to 
the steam engine of to-day in its various 
uses. 


The new Berkeley school building, to 
be finished next Spring, in West Forty- 
fourth street, will be absolutely fire proof, 
The entire framework is of iron construc- 
tion, and the interior walls, the floors and 
the roofs are built entirely of iron and 
fire proof brick. 


The exports of Alaska last year include 
whalebone, $1,000,000; salmon, $3,355, - 
000; gold and fur seal, each $2,000,000. 
The total amount is nearly $10,000,000, 
or half the original cost of the purchase. 


At St. Petersburg it is expected that 
the Siberian Railway, about to: be com- 
menced, will lead to closer commercial 
relations with the United States. 


The Boston West End Street Railway 
Company have resolved to build an ele- 
vated structure with electricity for motive 
power. 

The public lands are fast disappearing. 
The total acreage disposed of during the 
year, as shown by the Commissioners of 
the Land Office, is nearly 13,000,000 acres. 
The laws prove inadequate to protect the 
public forests from depredation. 


It is announced that the Messrs. Colt, 
American makers, have, bought the Amer- 
ican rights to the Giffard gun patents for 
$1,000,000. 


A line of steamers will run this winter 
between Tampa Bay, Florida, and Kings- 
ton, Jamaica, enabling Americans to reach 
the exposition. 


It is reported New York capitalists in- 
terested in the Nicaragua canal will go to 
Greytown next month. 


Colonel Gillespie has received authority 
to proceed with the removal of ‘‘ Sunken 
Meadows,” below Hell Gate, in the East 
River. 


A Russian civil engineer, M. de Nicaloff, 
has succeeded in producing a fuel from 
peat greatly resembling anthracite coal. 
The artificial fuel throws off no dirt and 
emits no smell, while burning with a clear 
white flame. 


The Egyptian cotton crop for the season 
of 1889-90 is the largest ever gathered, 
with a single exception, proving the 
excellence of the new irrigation system. 


Sir John Pope Hennessy, furmerly a 
Gevernor of English possessions in West 
Afr.ca, and Edward Dicey criticise the 
plan of opening up Equatorial Africa by 
chartered companies. They favor the an- 
nexation policy, but doubt the profitable- 
ness of the trade that will grow up. Mr. 
Dicey thinks the mission of England is to 
found new dominions, open up fresh mar- 
kets for British energy and capital, to 
people the globe with British settlements, 
and to rule subject races under the flag of 
the United Kingdom. But for Central 
Africa he urges mactivity, and to let Ger- 
many and France proceed in their work, 
when, after a time, England can step in 


and reap the advantage. England, with 
Zanzibar at the East and a highway through 
Egypt at the North, has already great ad- 
vantages in the struggle for trade. 


One of the disappointing features of pro- 
tection in Germany is the increase in im- 
ports without a corresponding increase in 
exports. Mr. Wamer, the Consul at 
Cologne, states that much complaint has 
been made of the balance of trade against 
Germany in 1889. The value of the im- 
ports for the year amounted to 4,087,000,- 
000 marks and the exports to 3,356,400,- 
000, showing a deficit of 830,600,000 
marks against Germany. 


Another direct outlet from the Pennsy]- 
vania coal fields will be made by an ex- 
tension of the Pernsylvania, Lehigh and 
Eastern Railroad from Tompickers to Port 
Jervis and the Poughkeepsie Bridge. 


This year leads in the building record 
of Chicago. A close estimate for the 
closing months, added to what has already 
been accomplished, shows that 240,000 
linear feet of new buildings will have 
been erected during 1890, or a frontage of 
about 45 miles. Averaging 25 feet to a 
house it means 10,000 houses, and at 20 
feet 12,500 houses, or about 35 houses 
every secular day in the year. 


The cotton seed and cotton oil trade of 
the season just closed is far from satis- 
factory, the outlets for oil not keeping 
pace with the increased production. An 
average of 37 gailons of crude oil to the 
ton, the total product is estimated at 
740,000 barrels, of which the refined 
equivalent of 260 barrels was ex ported. 


On the 8th inst. five steamships arrived 
ulmost simultaneously from Europe, 
bringing 4891 passengers, of whom only 
8097 were in the steerage, indicating that 
about 25 per cent. were of the class recog- 
nized as summer tourists. The most not- 
able of the fleet were the Teutonic and 
City of New York, which left Queens- 
town October 2, and arrived at this port 
within one hour of each other, the latter 
leading. On the last day’s run the City of 
New York made 498 miles and the Teu- 
tonic 501 miles, in both cases the third 
day out from the port of departure. The 
official record of the City of New York 
shows that she logged 2775 knots in the 
remarkably quick time of 5 days, 21 hours 
and 19 minutes. Captain Irving of the 
Teutonic, reports that his ship logged 2779 
knots in 5 days 22 hours and 19 minutes. 
The Teutonic, while she arrived one hour 
behind her rival, logged during the voy- 
age 4 knots more than the City of New 
York. These achievements are at a cost 
in fuel to drive the engines equal to 350 
tons of coala day. But the play is worth 
the candle, according to the popular ver- 
dict 


Engineer Fteley reports against the 
Quaker Bridge dam scheme for the in- 
crease of the aqueduct supply, as the pro- 
posed work would cost $4,000,000, and 
other sites less expensive are available. 


The aggregate population of 34 of the 
largest cities in the United States is 10,- 
234,000, which is 16 per cent. of the popu- 
lation of the whole country. In 1880 the 
same cities contained 7,072,000 inhabit- 
ants, or 13 per cent. of the population. 
So it would appear that about a quarter of 
the increase in the United States has *been 
absorbed by the principal cities. 


The Pullman Palace Car Company have 
obtained a decree in their favor in the 
United States Circuit Court, in Boston, 
Judge Colt presiding, which is claimed by 
that company to give them exclusive rights 
over the entire vestibule system. he 
main point at issue was the validity of the 
Sessions’ patent, taken out by Mr. Sessions, 
manager of the Pullman Company, in 
November, 1887, two weeks before the 
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Pullman application was made. Judge 
Colt decides that Pullman’s was the first 
invention and that Sessions can derive no 
benefit from the Pullman invention, be- 
cause he nowhere describes or claims it in 
his patent. 


Workmen will be surprised to learn 
from the proclamation of the Central 
Labor Union how much they have suf- 
fered: ‘‘Locked out men and women 
have been treated as outcasts and strikers 
as criminals. They have been denied the 
use of public streets; their houses and 
places of meeting have been invaded; 
their meetings dispersed; they have been 
clubbed and shot at without cause or pro- 
yocation.” These are serious charges. 


The schoolship St. Mary’s turns out this 
yeur 35 juvenile sea officers. 


Chairman Walker of the ‘‘ Gentleman’s ” 
Association has addressed a lengthy and 
interesting communication to the man- 
agers of the Western roads in which he 
comments upon the existing demoralized 
condition of Western railroad affairs, and 
suggests measures to bring about the 
necessary relief. He renews the sugges- 
tion that the entire Eastern traffic should 
be put in charge of a commonagency. In 
other words, he believes that the several 
boards of directors should reassume the 
duties in this respect which they have al- 
lowed to drift into the hands of their 
general agents and rate clerks and by con- 
current action should place the exercise of 
this important function in the adminis- 
trative control of a small general rate com- 
mittee, standing between the traffic de- 
partments of the roads on the one hand 
and the public on the other. Unless 
something of this kind is done, Mr. 
Walker predicts, railway managers will 
presently be chiefly receivers. 


It is stated that contracts have been 
signed in Chicago for the construction of 
a 16 story ‘‘Fair” building for mer- 
cantile purposes to cost $3,000,000. When 
completed it will represent a value of 
$6,000,000, for the ground on which it 
will stand is leased at an annual rental of 
$154,000. 


Steam was injected into the freight com- 
partment of the Clyde steamship Iroquois, 
when she arrived at this port with her 
cargo of cotton on five, and the vessel was 
saved from destruction. With pipes ar- 
ranged for this purpose the danger from 
fire is reduced to a minimum. 


The convention of the Brotherhood of 
Locomotive Engineers, at Pittsburgh, 16th 
inst., promises to be an interesting occa- 
sion. The ay eine includes addresses 
of welcome by Mayors Wymen, and Gour- 
ley on behalf of Allegheny and Pittsburgh, 
and by Governor Beaver on behalf of the 
State; addresses by Gov. James E. 
Campbell, of Ohio, Grand Chief P. M. 
Arthur, Hon. Chauncey M. Depew and 
other prominent railroad officials. 


The recent advance in the prices of 
many articles of domestie consumption is 
ascribed by one of our commercial contem- 
poraries almost wholly to the partial 


failure of certain crops, although it 
concedes that the Silver bill may 
have influenced the early advance in 


wheat. The editor says: ‘The quota- 
tions of hundreds of articles October 
1, compared with similar quotations of the 
same articles a year ago, show an advance 
of 5 ~ cent. That is, the aggregate of 
all the articles, the quantities purchased 
being measurably proportioned to the 
actual consumption in this country, would 
have been $95.72} this year, and $90.584 
in 1889, showing a rise of $4.59. Now, 
the fact is, that the advance in wheat, 
Corn, oats, potatoes and apples, repre- 
Sents in the above reckoning a rise 
of $4,99}in the aggregate cost, so 


that the aggregate cost of all other 
articles in the table was actually less this 
year than last.” It is noticed, as being 
peculiar, that there seems to be a general 
tendency toward a lower level as respects 
a large proportion of manufactured 
products, despite the advance in wheat. 
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Proposed World’s Fair Buildings. 





Plans for the Chicago Columbian Expo- 
sition are now beginning to take shape. 
The Classification Committee have decided 
on the number and nature of the depart- 
ments, leaving their final order an open 
matter until Professor Blake had had time 
to study the matter and suggest such 
changes as he might deem advisable. The 
system as adopted has 12 departments and 
is a radical change from Professor Goode’s 
decimal system of classification. Under it 
there will be from 5 to 12 divisions to each 
department. 

The report of the committee contained 
also suggestions as to buildings, and they 
are substantially as follows as regards 
size: 

A—Agriculture—1200 feet long by 400 
feet wide, with annex for power house. 

B—Viticulture, horticulture and flori- 
culture—To be built in the form of a 
cross, each of the four wings being 200 x 
150 feet and the central rotunda 200 feet 
in diameter. An annex for heating boilers 
is also suggested for this building. 

©—Live stock—No suggestion as to 
buildings. 

D and E—Fish and fisheries, and mines, 
mining, &c.—600 x 150 feet, to include 
aquariums, &c. 

F—Machinery—1750 x 500 feet. Two 
annexes: are suggested for this, to contain 
boilers and working machine shop. 

G—Transportation—600 x 650 feet, with 
tracks for the display of cars, motors, &c. 

H—Electricity and Electrical Appli- 
ances—No estimate because of the size of 
the exhibits. 

J—Manufactures—2000 x 600 feet, the 
building to be placed on an eminence that 
its proportions may be seen. 

K—Fine Arts—No estimate. 

L—Music, Education, &c.—700 x 350 
feet. 

M—Human Labor and Invention—Cir- 
cular, 250 feet in diameter, to be erected 
by the Government, probably. 

The dimensions of the buildings here 
suggested are on a scale of magnitude 
which shows how huge the fair is expected 
to be. 
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VIRGINIA IRON NOTES. 





Mention was recently made in this corres- 

mdence of the organization of the Liberty 
ren Company at Columbia Furnace. The 
new company have a capital stock of $500,000, 
and have acquired possession of 18,000 acres of 
mineral lands, including the Liberty and Col- 
umbia Furnaces. The first of these two plants 
is teing torn down, and a more modern fur- 
nace is to be erected. These are very old 
plants, the Columbia having gone into blast 
in 1807, and the Liberty two years later. They 
are charcoal burners, and were in continuous 
blast up to 1887. The product of these fur- 
naces has been noted among iron men for its 
superiority; as an illustration of the value 
placed upon it, 4000 tons of this pig has for 
eight years been held at Edinburg, Va., by 
the heirs of Mr. Wissler, the former owner of 
the furnaces. During the present year $27.50 
has been offered for it, but the owners continue 
to hold it, believing they will oo a better 
price. The new company intend building a rail- 
road to Edinburg Station, on the Baltimore and 


Ohio Railroad, a distance of 12 miles. They c 


also propose the construction of 20 brick char- 
coal kilns, each of 50 cords capacity. Other 
necessary buildings are in progress of erec- 
tion. 

A contract has been signed for the removal 
of the Duval Engine Company’s works from 
Zanesville, Ohio, to Roanoke. 


The final purchase of the Shenandoah Valley 
Railroad by the Norfolk and Western Com- 


pany, at Edge Hill, 
) 





Wheeling, 
Martin’s Ferry, Ohio, have decided to go back 
to the use of coal as fuel, and expect to make 
the change about the 
month. 
is that the supply of natural gas is too uncer- 
tain to warrant the firm in continuing its use. 
The nail er 

machines, and 
this year, and their product for 1890 will be 
considerable larger than for any previous year 
in their history. 





pany means a good deal for Roanoke. It is 
aoeeny senaniees by the authorities of that 
road that a number of new industries will be 
at once established in that city, and that the 
car wheel works will be enlarged to work 200 
employees. 

At Salem the Standard Iron Company, with 
$300,000, have been incorporated, with W. W. 
Brand as x4 F. G. Webber, vice-presi- 
dent, and J. W. Talioferro as secretary, to work 
— lands in that vicinity and establish in- 

ustries. 


MANUFACTURING. 


Iron and Steel. 


Edge Hill Furnace, of the Crane Iron Com- 
Pa., has been blown out, 
r the purpose of relining and making other 








repairs. As soon as they are completed the 
furnace will resume operations. 


The old Townsend Furnace, on the north- 


west corner of Elk and Hawk streets, Albany, 
N. Y., is being torn down, to make room for a 
new child’s hospital building. 


One of the blast furnaces of the Isabella Fur - 


nace Company, at Etna, Pa., was put in blast 
on May 26, 1886, and since that date has pro- 
duced 270,000 gross tons of mill and foundry 
iron. The other stack of the firm was blown 
in on August 1, 1888, and has made 175,600 
gross tons of Bessemer iron. 


The employees of the Homestead Steel 


Works, of Carnegie, Phipps & Co., Limited, at 


Homestead, Pa., bave organized a society for 


the advancement of technical know 
amon 
negie 


themselves. It is known as the Car- 

olytechnic Society of Munhall. 

The ian Nail Company, with office at 
. Va., and whose plant is located at 


of the coming 
he reason given for taking this step 


of this firm contains 192 nail 
as been in constant operation 


It is announced that the Oliver Iron and Steel 
Company, of Pittsburgh, will take c’ of 
the [ron City Bri orks of C. J. Schultz, 


in that city, and fill all contracts that were on 


hand when Mr. Schultz made an assignment 


several weeks ago. The Oliver Iron and Steel 


Company are creditors of the concern in a 


large amount. 


The plant of the Youngstown Bridge Com- 


pany, at Youngstown, Ohio, is being oper- 
aed d 


ouble turn, giving employment to 115 
men. The firm have received a contract for 
the erection of a bridge at Wheeling, W. Va. 
with a viaduct 750 feet long and four spans of 
200 feet each. E. D. Cummings is superin- 
tending the work. 

A company is being . at McKees- 

rt, Pa., to engage in manufacture of 
iron safes ; James Evans, W. C. Soles, T. D. 
Gardner and W. S. Chandon, of that city, are 
interested in the project. 


The capacity of the rolling mill of the Port- 
-— Company, Limited, at cansville, 
Blair County, Pa., has been enlarged by the 
addition of 17 more puddling furnaces and 
another train of rolls. The works now con- 
tain 37 single puddling furnaces, six heating 
furnaces and six trains of rolls. The nail 
plate train has been taken out and a 20-inch 
muck train and a 7-inch hoop train put in. 
The company are now prepared to @ cot- 
ton ties, as well as bar, d, hoop, scroll and 
angle iron and steel. Cut nail making has 
been given up. The additions to the equip- 
ment of the mill increase its capacity from 
8000 to 21,000 net tons of finished iron and steel 
annually. The officers of the company are 
now as follows: President, A. R. Whitney ; 
vice-president, J. P. Meday ; secretary, R. K. 
Hance; treasurer, D. A. Nesbitt, all at 17 
Broadway, New York City. W. G. Merriman 
is general manager at Duncansville. 


The two new blast furnaces of the Mononga- 
hela Company, at McKeesport, Pa., 
which have been in course of erection for the 
year, are rapidly approaching comple- 
tion. It is expected that Stack ‘‘ A” wi 
in blast the latter part of November. The 
furnaces are very large and will have a com- 
bined output of 500 tons per day. William B. 
Schiller is general manager of the company. 


The new blast furnace of the Isabella Fur- 
nace Company, at Altna, Pa., will be put in 
blast some time during the present month. It 
is somewhat smaller than either of the two 
stacks now operated by this company and is 
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expected to turn out about 150 tons per day. 
It is fitted up with a new design of hot blast 
stove, the invention of Hugh Kennedy, the 
manager of the plant. 


Rebecca Furnace, of the Kittanning Iron 
Company, Limited, of Kittanning, Pa., which 
has n undergoing repairs for some time, 
has again been put in blast. The output of 
the furnace, which amounts to about 125 tons 
per day, is converted into muck iron in the 
rolling mill of the above company and is sold 
to several Pittsburgh concerns. 


The Falcon Iron and Nail Company, of 
Niles, Ohio, are about to build six new pud- 
dling furnaces at their Russia Mill. The com- 
= are now building three new ones in the 

‘alcon Mill. 


It is stated that a number of rolling mills at 
Wheeling, W. Va., are under contract to make 
muck bar during the greater part of the com- 
ing winter for Pittsburgh consumers, who are 
reernnre of a shortage of gas in their own 
P 5 


_Riter & Conley, of Pittsburgh, have recently 
signed a contract with the Cumberland Gas 
and Iron Company, of Cumberland, Tenn., 
for the construction of a charcoal biast fur- 
nace to measure 13!¢ feet in the bosh and 60 
feet high. 


Creditors of the Glamorgan Iron Com- 
pany, began p ings in the Common 

leas Court on September 27, by which it will 
be attempted to hold the officers and directors 
of the company personally liable for the com- 
pany’s debts, amounting to $26,275.78. 


The Cardiff Rolling Mill Company have been 
organized with a capital stock of ,000 to 
manufacture sheet iron and sheet steel at 
Cardiff, Tenn. The works will include a pud- 
dle mill building 125 x 250 feet, to contain 12 
puddling furnaces and one heating furnace 
with double train and squeezers, and a sheet 
mill building the same size to contain three 
trains of sheet rolls, with necessary annealing 
and a furnaces. The capacity is to be 
1500 tons of sheet iron and sheet steel per an- 
num. 


The Southern Iron Company, Chattanooga, 
Tenn., made their first shipment of steel on 
the 11th inst. to Portsmouth, Ohio. The com- 
pany aoe to continue to ship from 25 to 30 
tons daily. 


The Clinton Iron and Steel Company, of 

Pittsburgh, Pa., advise us that the report of 
the explosion at their blast furnace was much 
exaggerated. They were able to cast within 
six hours from the iron notch after the explo- 
sion, and the damage will be covered by about 
$2000. 
The Rich Patch Iron Mining Company have 
been incorporated in West Virginia for the 
pu of buying and selling mineral and 
timber land, to erect furnaces for the manu- 
facture of iron and for buying and selling 
ores, coal and coke. The company are re- 
ported to have a pajd up capital of $500,000, 
with the privilege of increasing to $1,000,000. 
The main office will be at White Sulphur 
Springs 


Machinery. 


The Lake Erie Engineering Works are build- 
ing a very complete machine shop at Buffalo, 
N. Y., at a total cost of about $300,000. The 
plans provide for a machine shop built on the 

allery plan, 250x112 feet, and a foundry 
x 112 feet, both shops to be ready for busi- 
ness by April 1. In the machine shop two 30- 
ton traveling cranes will be used, and in the 
foundry two 30-ton and two 6-ton traveling 
cranes, all operated by electricity. The shops 
will be supplied with the most powerful ma- 
chinery, and will be capable of turning out the 
heaviest work. 


The Minneapolis, Minn,, Threshing Machine 
Company will begin the manufacture of steam 
engines as soon as the necessary addition to 
their works can be built. The new plant will 
cost about $30,000, and give employment to 
some 125 men. 


An organization has been formed at Cin- 
cinnati, Ohio, to build pipe works at Radford, 
Va., under the name of the Standard Pipe and 
Foundry Company. The amount of paid in 
capital is placed at $300,000, and_ the work of 
construction will begin atonce. It ise ted 
that the general foundry will be finished in 
January, and the pipe works by May 1. The 
capacity of the former will be about 25 tons 
per day, and the latter about 100 tons. 


Thomas Carlin’s Sons, founders and ma- 
chinists, of Allegheny City, Pa., have sold the 
44 x 36 inch engine that formerly run the rail 
train in the Union Mills, at Buffalo, N. Y., to 
the Republic lron Works, at Pittsburgh. The 
30 x 36 inch engine that formerly run the bar 
mill in the plant of the Columbus Steel Com- 


pany, at Columbus, Ohio, has been sold to the 
recently organized Boston Iron and _ Steel 
Company, at McKeesport, Pa., and the 23- 
inch billet train,. formerly used in the same 
plant, has been changed to a bar mill, and 
sold to the Lockhart Lron and Steel oy, 
at Pittsburgh. In addition to the above work, 
Thomas Carlin’s Sons have recently sold a 
hoisting engine to the Moorhead-McCleane 
Company, at Pittsburgh, and have recently 
shipped a 22-inch engine, a pair of scrap 
shears and a pair of clipping shears to the 
Midway Iron'Company, of Roanoke, Va. 
# The Lewis Foundry and Machine Company, 
Limited. of Pittsburgh, have just completed 
the shipment of an improved wire rod mill to 
the Kilmer Mfg. Company, at Newburg, N. 
Y.;also a 12-inch train for the Atkinson Car 
Spring Company, at Spaulding, Ill., and a 9- 
inch mill to the Illinois Steel Company, at 
Milwaukee, Wis. The company also report 
the receipt of a number of orders for their new 
hydraulic crane. 

Fourteen of the 16 low _—— cylinders 
for the new cruisers No. 7 and § have been 
successfully cast at the Brooklyn Navy Yard. 


The Navy Department of the United States. 


en nt awarded the contract to furnish the 
w working machinery required in the navy 
yard at Norfolk, Va., to the Egan Company, 
of Cincinnati, Ohio Among the machines 
ordered is a complete outfit of planing, sash, 
door and blind machines. Preference was 
given to them on account of the late improve- 
ments, through which better and faster work 
is accomplished. 


The Westinghouse Machine Company, of 
Pittsburgh, inform us that their sales of en- 
gines for the month of September amounted to 
73 engines, with a combined horse-power of 4690. 
Among the sales we note the followimg: One 
150 horse-power Standard for Russia; one 100 
horse-power compound for Australia; one 150 
horse-power compound for San Antonio Gas 
Company, San Antonio, Texas; one 125 horse- 
— Standard for Eagle Lock Company, 

erryville, Conn.; two 200 horse-power com- 

unds for Newark Electric Light Company, 
Newark, N. J.; one 80 horse-power compound 
for Albemarle Soap Stone Company, North 
Garden, Va.; two 100 horse-power Standards 
for Morris Machine Works, ldwinsville, N. 


Y.; two 125 horse-power compounds for New- 
rt News and Mississippi -~ Company, 
Newport News, Va,; one 125 horse-power 


and one 150 horse-power compound for East 
Tennessee, Virginia and Georgia Railway, 
Knoxville, Tenn.; one 150 horse-power com- 

und for Edge Moor Bridge Works, Edge 
Moor, Del. ; one 250 horse-power compound for 
Mount Morris Electric Light Company, New 
York; one 200 horse-power. compound for Wm. 
Wood & Co., Philadelphia, Pa.; one 125 
horse-power compound for ~~ City Electric 
Light Company, Bay City, Mich.; one 125 
horse-power Standard for Oliver & Roberts 
Wire Company, Pittsburgh, Pa.; one 125 


horse-power Standard for Farr Alpaca Com- 
pany, Holyoke, Mass. 
Hardware. 


On one turn, last week, the rod mill of the 
New Castle Steel Company, at New Castle, 
Pa., turned out 210,318 pounds of finished wire, 
which is the largest amount made by one turn 
in the history of the plant. 


The Dubuque Brass and Metal Company, 
Dubuque, Iowa, manufacturers of brass s 
for steam, gas, water and oil, with branch 
offices in Brooklyn, N. Y., New Orleans and 
San Francisco, are erecting bui'dings to accom- 
modate their rapidly growing business. The 
main building will be 60 x 100, three stories 
high; foundry 40 x 100; pattern room 30 x 30, 
and coal room 30 x 40. The location is favor- 
able for shipping, having an independent side 
track from each of the four trunk lines that 
run into the city, and is but two blocks from 
the Mississippi river. The latest improved ma- 
chinery for their line will be put in, and a new 
— of melting brass used. They advise us 
. eir goods find a market in every State in the 

nion. 


The Richmond Cedar Works, at Greenville, 
‘Ala., have taken off 24 iron pulleys from the 
arbors of their lead pencil ores saws, and 
replaced them with the Menasha small hard 
maple pulleys, made by the Menasha Wood 
Split Pulley Company, of Menasha, Wis. This 
was done to stop the danger of heating the 
boxes, caused by the weight of the fast run- 
ning iron pulleys on the arbors. The Menasha 
Company received orders last week for their 
hickory an from John A. Cole, Rochester, 
Minn.; W. J. Clark & Co., Salem, Ohio ; Alex. 
Ross, Sherbourne, N. Y.; Hayes Bros., \ in- 
cent, Ohio ; J. P. Phillips, Toronto, Canada ; 
Globe File Mfg. Company, Port Hope, Canada. 


It is reported that a syndicate, composed of 
New Britain and Kensington ’parties, have 
bought the 


Electric Lig pany and intend building a 


rty of the Anglo-American 
t Com | 


large factory for the manufacture of glaze 
hardware paper, which, it is claimed, will E 
as good as the imported article. Some minera] 
ingredients necessary for its manufacture are 
said to be obtainable in the vicinity. 


The Rockford Bolt Works, Rockford, III, 
advise us that they are at present very busy 
on special work, for which ther have a grow- 
ing demand in their own and adjoining towns. 


. The Terre Haute Shovel and Tool Company 

capital stock $100,000, have been organized at 

Terre Haute, Ind. The object of the company 

is to manufacture and sell all varieties of 

ae and horticultural implements and 
s. 


Miscellancous, 


The Supply Mfg. Company, of Pittsburgh, 

ve been gran a charter, with a capital 
stock of $50,000. The following are the di- 
rectors: William J. Hammond, Robert R. 
Hammond, James H. Hammond and William 
E. Justin, all of Allegheny City. 


The Kellogg Iron Works, of Buffalo, have 
secured the contract for the constructive and 
ornamental iron work to be used in rebuild- 
ing the Toronto University building, and have 
in hand similar work for the Practical Schoo] 
of Science at Toronto. Also for the industrial 
buildings at Mimico, Ont. All work required 
for the Dominion is manufaetured at their 
ee shops, owing to the high protective 

uty. 


There has been filed in the Secretary of 
State’s office in the capitol at Albany, N. Y., 
a certificate of the consolidation of the Metro- 
— Phonograph Company and the New 

ork ema Company, under the name 
of the New Yor Phonograph Company. The 
capital of the new company, which equals the 
aggregate amount of the two companies, is 
$2,500,000, The new compan, y’s trustees are : 
John P. Haines, of Tom’s River, N. J., and 
John D. Cheever, R. T. Haines, Noah Davis, 
William Fahenstock, W. Seward Webb and 
John L. Martin, of New York City. The 
operations of the corporation will be carried 
on in the village of Tarrytown, town of Green- 
burg, Westchester County. Theas sets of 
each company will be inventoried, and all the 
property of the two companies, of whatever 
nature, shall become the property of the new 
corporation. The corporation paid a State tax 
of $3125 for the privilege of consolidation under 
the new name. 


Among recently authorized corporations in 
Illinois are the following: Garden City Car- 
riage Company, Chicago; to manufacture car- 
~~ capital stock, $10,000. Incorporators, 
oO. . Sorang, Edmund C. Hayde, James A. 
Hayde. United States Spring Company, Chi- 
cago; to manufacture springs; capital stock, 
$50,000. meceneesnee, C. 8. Leed, Sam 38. 
Hale, Charles N. Hale. Leadville Hollow Zinc 
Company, East St. Louis; todo general min- 
ing and smelting business; capital stock, $25,- 
000, Incorporators, Daniel G. Taylor, L. Lew- 
ellyn, B. Dewitt, E. S. Roberts. 8S. H. Sin- 


clair Company, Chicago; to manufacture 
laundry and other machinery; capital stock, 
$25,000. Incorporators, Frederick A. Walker, 


George Burry, C. C. Spencer. Freeport Im- 
plement Company, Freeport; to manufacture 
agricultural implements, machinery and vehi- 
cles; capital stock, $50,000. Incorporators, 
Walter G. Barnes, William Barnes, William H. 


Blosser, Jacob Kerch, Jr. Cordona Manufact- 
uring Company, Chicago; to manufacture 
patented articles; capi stock, $25,000. In- 


corporators, Joseph Cordona, Carlotta Cor- 
dona, Theresa Hennessy. Locomotive Anti- 
Sand Equipment Company, Chicago; to manu- 
facture railway appliances ; capital stock, 
$50,000. Incorporators, Arnold J. Schevers, 
Thomas R. Freeman, Henry P. Reynolds. 
Turnbull Ventilator Company, at Chicago, to 
manufacture ventilators and ventilating appa- 
ratus; capital stock, $250,000. incorporators, 
James J. McLaughlin, Charles A. Morgan and 
Albert G. Wheeler. 


LL 


It is reported that Robert H. Shultis, 
who was the owner of a Kingston foundry 
and machine shop, which was destroyed 
by fire a year or so ago, is to accept an 1m- 
portant position with the iron shipbuild- 
ers, Marvel & Co., and remove to New- 
burg, on the Hudson. Mr. Shultis is an 
expert in iron working. 





Oliver Williams, president of the East- 
ern Bar Iron Conference, acknowledges. 
the receipt of a large number of letters on 
the subject of classification, and informs 
us that he will reply to them when he re- 
turns from the Iron and Steel Institute ex- 
cursion, 
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Unprosperous Prosperity. 





The condition of general business is at- 
tended with circumstances that are some- 
what puzzling to a disinterested observer. 
Probably at no time in the past have the 
great business interests of the country 
experienced such a heavy draft on their 
resources as at present. The railroads 
report an unprecedented traffic. Iron and 
steel manufacturers have never before 
known such a heavy consumption of their 
various products. The building trades 
and all of the interests embraced in that 
category are driven with work. The de- 
mand for many classes of workingmen is 
in excess of the supply. Agricultural 
sections which have been depressed for 
years are rejoicing in a demand for their 
productions, which is rapidly absorbing 
the surplus carried over from previous 
seasons. Jobbers of all classes of goods 
have had a year of remarkable growth in 
the volume of trade. Here and there a 
special line of business suffers from a 
change in the wants of the people, and 
those interested take a naturally gloomy 
view of the situation, but they are almost 
lost to sight among the crowd whose prod- 
ucts find favor. In the midst of all this 
turmoil of tremendous trade, it is remark- 
able that complaints are so numerous of a 
lack of profit in important branches of 
business, 

Loud complaints, possibly the loudest, 
come from the railroads. Their lines are 
blocked with freight, and more traffic is 
being forced on them. Every available 
ear bas been brought into service, and still 
they are short of rolling stock to meet 
their requirements. The prospects are 
bright fora continuance of the rush of 
freight for months. Yet, with their facili- 
ties taxed and their opportunities for earn- 
ings expanded to the very maximum, the 
railroad managers generally assert that 
they are deriving very little profit from 
their operations. Net earnings are dimin- 
ishing instead of increasing. Such low rates 
are now charged for moving freight that 
increased business means merely increased 
operating expenses and not greater net 
revenue, Dividend funds are decreasing, 
and gilt edge railroad securities are hav- 
ing the gilt badly tarnished. 

Turning to the iron interests, we find 
the consumption of pig iron greater than 
ever before known in the history of the 
country. Stocks sre not accumulating at 
the furnaces, showing that the demand is 
close on the heels of the supply. Bar iron 
has experienced a marvelous expansion of 
consumption, considering that but a short 
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time since the outlook was strongly in 
favor of the early substitution of steel. The 
steel works have had a heavy year’s busi- 
ness in supplying the requirements of their 
customers. Manufacturers of castings 
have been,driven to their utmost capacity 
to supply their trade. Scarcely a foundry 
of any standing can be discovered that has 
not greatly increased its output this year. 
Even the stove foundries have been in- 
creased in numbers and enlarged in ca- 
pacity to meet the wants of a growing 
trade. The jobbers of iron and steel wares 
have never known such a remarkable year 
for steady business as 1890 has shown it- 
self to be. Despite all this there is a gen- 
eral complaint that margins are too close 
for comfort, and a complacent iron manu- 
facturer or dealer is indeed a rare speci- 
men. 

The situation would not be 
peculiar if the apparent condition of pros- 
perity were not so widespread. It does 
not merely appear in spots, but is general 
throughout the country. Competition ap- 
pears to be excessive in every line. This 
seems to be the bane of existing business 
conditions. It is a mystery why a railroad 
company with every wheel turning that 
can be pressed into service should bid for 
more business by keeping its rates down 
or by lowering them still further. It is 
also a mystery why capitalists should en- 
gage in the iron trade when they see that 
existing works are barely able to make 


both ends meet, even when driven 
to their utmost capacity. It is a 
mystery why jobbers should cut 
their prices on staple goods to sell 


more hardware when they are not mak- 
ing a satisfactory profit on their regu- 
lar trade. Combinations and consolida- 
tions do not cure these matters. Never 
before were combinations and understand- 
ings and agreements and special associa- 
tions so numerous as now, but they have 
exerted a very limited influence. One 
circumstance that renders combinations 
peculiarly odious is the fact that it is not 
possible to make them general; hence 
those who are not benefited in that man- 
ner feel particularly aggrieved at those 
who are. It has been well said that we 
are always bitterly opposed to combina- 
tions that we are not in. But it would 
require a very remarkable aggregation of 
combinations and consolidations to make 
the condition of general business more 
profitable. 

There are no remedies to propose for 
such « condition of things. It is a nat- 
ural outgrowth of the increase of capital 
in this country, and will have to cure 
itself. The time seems to have come, 
which has often been predicted, when 
profits will be cut down to the lowest pos- 
sible point consistent with the existence 
of an enterprise. The wealth of the 
United States and the rapid increase of 
workers qualified to fill the requirements 
of its varied interests have together 
brought about this change. When capital 
was wanting and men of special business 
training were scarce their profits were 
large, as competition was not keen. Those 
who invest in new enterprises now must 


at all; 
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recognize the changed situation and be 
prepared to be content with small profits. 


nn 


In another part of this issue will be 
found a week’s record of most remarkable 
work done by the Ashland Iron and Steel 
Company’s charcoal blast furnace at Ash- 
land, Wis. In this case a furnace only 60 
x 12 feet has turned out 1009 tons of pig 
iron in seven days, using charcoal exclu- 
sively for fuel. M. R. Hunt, the efficient 
manager of this furnace, believes that he 
has beaten the record for a week’s run of 
any other furnace of equal size in the 
world, whether using charcoal or coke, 
and we are inclined to think he is correct. 
Gogebic range ores were exclusively used, 
and Manager Hunt expresses the opinion 
that his large output is due primarily to 
that fact. These ores are found uviformly 
high in metallic iron, and contain other 
ingredients in such proportions as to give 
them the maximum amount of desirable 
smelting qualities. He believes that the 
Hinkle Furnace could not do the same 
work on any other ores. The statement 
we print is so complete that every char- 
coal furnaceman will be deeply interested 
in it. 

en 


Shrinkage of Speculative Securities. 





The shrinkage in the value of Wall 
street securities attracts attention, the 
average being 20 to 25 points lower than 
last May, while many are lower than 
they have been for two years, and that 
notwithstanding railway earnings have 
been uniformly good. The prices of rep- 
resentative stocks as quoted now, in com- 
parison with the beginning of the year, 
show extraordinary changes. A few of 
the granger and southwestern railway 
shares indicate a decline in market value 
of more than $70,000,000. The coal 
stocks show a decline of about $16,000,- 
000, Lackawanna suffering least of all, 
and the Vanderbilts are down nearly the 
same amount. An examination of half a 
dozen specialties shows a decline in sev- 
eral instances, Chicago gas and cotton oil, 
for example, equal to at least $6,000,000 
each. Altogether, as remarked by a prom- 
inent Wall street firm in their weekly re- 
view, the decrease which has taken place in 
fixed market values within a few months 
amounts to the enormous sum of about 
$150,000,000, and this despite the fact. 


that meanwhile the stocks referred 
to have been subject to no excep- 
tional influences. It is affirmed that 


liquidation has reached everything, and 
there is no certainty that the bottom 
has yet been touched. The causes as- 
cribed are various and often contradic- 
tory, although it would appear that many 
who bought ‘‘long” in prospect of silver 
inflation and when the promise of large 
crops was more flattering than now, have 
become tired. It is felt, too, that finan- 
cial conditions in England and on the 
Continent are not satisfactory, the dis- 
count rate of the Banks of England and of 
Germany having been recently advanced 
to a high per cent. as a protection from 
threatened stringency. Nor is it at once 
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apparent what has become of the enormous 
sums that have disappeared from European 
circulation. It is also intimated that 
Chairman Walker’s recent letter, predict- 
ing bankruptcy if the railroads persist in 
their rate cutting policy, has something to 
do with the prevailing weakness. ‘‘ Un- 
less something is done,” said Mr. Walker, 
‘‘railroad managers will be chiefly receiv- 
ers.” On the other hand, grounds for assur- 
ance are found in the sound condition of the 
general trade of the country, which has 
long been conducted in a conservative 
spirit, and those persons best informed re- 
specting the growth of the country and 
demands for transportation agree in repre- 
senting that railroads have been extended 
only to correspond with legitimate needs, 
thereby keeping pace with the rapid de- 
velopment of material resources. In this 
last regard, however, there are some 
notable exceptions. It is a consoling re- 
flection that ‘‘ depression” is confined to 
Wall street. -So far as this phenomenon 
results from scarcity of money, the situa- 
tion is not necessarily an occasion for re- 
gret—extraordinary activity in business 
being the most obvious explanation of the 
condition of the market at all the leading 
commercial centers. 
——EE 
Employers’ Liability Respecting 
Machinery.* 


One who employs servants in and about 
the conduct of a business which requires 
the use of machinery thereby incurs cer- 
tain attendant liabilities which arise out 
of what is known in law as the relation of 
master and servant. It is the primary 
duty of the master to furnish his servant 
with appliances so constructed that in the 
exercise of due care they may be used with 
reasonable safety, and they must be, and 
be kept without defects which will re- 
sult in danger to those who use them prop- 
erly. And a servant has the right to pre- 
sume that the appliances furnished by his 
master are safe and sound and he is under 
no obligation to give them any more ex- 
amination or inspection than the work re- 
quired of him in connection with them 
involves. But it does not follow from this 
rule that the law requires the master to 
furnish such machinery as may be operated 
without danger to the servant under 
any circumstances, for in the nature 
of things this could not be so. There 
are many machines which when oper- 
ated with the utmost care still result 
in subjecting the operator to a greater or 
less degree of danger, and whatever this 
danger may be, if it is unavoidedly con- 
nected with the proper operation of the 
machine, the servant is presumed to make 
his contract of employment with refer- 
ence to that danger, and accept it as what 
is legally termed one the ordinary risks of 
the employment. The ordinary risks of 
employment, which are assumed by the 
servant and from which the master is 
relieved, may be in general terms said to 
be all those dangers incident to and neces- 
sarily arising out of the employment 
against which no protection can be 
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afforded, in the exercise of ordinary 
prudence and foresight, without impair- 
ing the ordinary operation of the machine 
and infracting upon the ordinary duty of 
the servant. Having constantly in view 
the proper exercise of the duty of the 
servant to the master, it is incumbent upon 
the master to provide every safeguard 
which a prudent man would exercise, and 
the test in such a case as to what a 
prudent man would do is very often in 
law the common-sense proposition as to 
whether or not this master would himself 
undertake the work under the circum- 
stances which he requires his servant to 
labor. 

In addition to the ordinary risks of em- 
ployment the servant assumes the danger 
arising from any defects in machinery of 
which he has notice. This notice may be 
either actual or constructive. That is, it 
may be knowledge which has come to him 
either from his own observation or from 
information furnished to him by or on be- 
half of the master, or it may be knowledge 
which he does not possess, but which he 
would have had, had he exercised his ordi- 
nary power of observation or made the 
ordinary inquiries which a prudent man 
under the circumstances would make. He 
is not charged with the duty of making a 
thorough investigation, for he has a right 
to assume that the appliances furnished 
him are not defective; but he is charged 
with notice of all defects which are so plain 
that the exercise of ordinary caution 
would notify him of them, and he is 
bound to take notice of irregularities in 
the operation of the machinery, not in 
themselves dangerous, but which might be 
caused by disarrangements which would 
naturally result in danger. 

It is the duty of the master, in addition 
to furnishing safe appliances, to know that 
they remain in a safe condition, and de- 
fects which develop in the course of the 
operation of the machinery, unless they 
are of such a nature as to bring themselves 
to the notice of the servant operating it, 
will charge him with liability for resulting 
damages, even in the absence of actual 
notice to him. He is bound as well to 
keep his machinery safe as to make it safe. 

While the rule charging masters with 
liabilities is broad and somewhat severe, 
it is founded in reason and equity and is 
seldom carried to an unjust extent. Where 
a servant is employed about a machine 
which presents no danger when properly 
operated, the fact that he is injured in its 
use raises a presumption that he did not 
exercise ordinary care, and the master is 
exonerated from liability (Zurn vs. Tetlow, 
19 At. Rep., 504). The fact that where a 
servant is injured by falling, in an unusual 
manner and purely by accident, upon the 
knives of a machine,and where if the knives 
had been covered the accident would not 
have occurred, does not charge the master 
with liability when it is not shown that 
it is practical or usual to cover such 
knives, or that such consequences could 
reasonably be expected to follow from 
leaving them uncovered (Young vs. Bur- 
lington Wire Mattress Co., 44 N. W. Rep., 
693). A foreman who orders a lad 14 








years of age to oil and wipe gearing while 
the machine is in motion, without giving 
him careful instructions and full warning 
of the dangers, thereby subjects his em- 
ployer to liability for any injury the lad 
may sustain, and, it is a serious question 
whether or not one so young can be held 
to assume the risk incident to an under- 
taking involving so much danger (Neilon 
vs. Marinette & M. Paper Co., 44 N. W. 
Rep., 772). It is incumbent upon a ser- 
vant who seeks to recover for injuries re- 
ceived by reason of defects in machinery 
to show that such defect caused the injury 
complained of and the specific nature of 
the defect alleged; and where the master 
alleges by way of defense that the servant 
had knowledge of the defect, he must 
prove it by a preponderance of evidence; 
and a finding by the jury that there is no 
evidence on which to base a finding on 
that point is, in law, equivalent to find- 
ing against the master and in favor of the 
servant (Sherman vs Menomonee Lumber 
Co., 45 N. W. Rep., 1079). 


SS 


Tne trade literature, inspired by the 
visit of the Iron and Steel Institute and 
the Verein Deutscher E:senhiittenleute, 
forms a notable feature of the reception of 
the visitors at the leading iron and steel 
centers. Souvenir volumes have been pre- 
pared, describing local iron and steel in- 
terests and important manufacturing enter- 
prises of a miscellaneous nature, which will 
form a valuable storehouse of information 
for our foreign guests. They will not only 
see for themselves the magnitude of our 
natual resources, but will thus be enabled 
to take back to Europe with them, in com- 
pact form, a vast deal of information which 
would require immense labor, if each indi- 
vidual was obliged to gather it for him- 
self. Among these souvenir publications 
the volume issued by the Pittsburgh 
manufacturers is pre-eminently note- 
worthy. It is beautifully printed, illu- 
minated with ornametal lettering in 
colors, and profusely illustrated, besides 
being gorgeously bound. Chicago makes 
a good showing, considering the compara- 
tively recent origin of its manufacturing 
interests, and other cities have done very 
well. A collection of these volumes forms 
a little library of much interest and value 


to Americans as well as to our visitors, 
I 


It is unfortunate that iron and steel man- 
ufacturers are unable to take advantage of 
the general sentiment regarding the new 
Tariff act. The public seems to have been 
so well convinced that all duties are raised, 
that dealers in very many lines have been 
able to advance prices and to enforce the 
advance without difficulty, regardless of 
the facts. The new Tariff is the pretext 
for any kind of an upward movement. 
Some of the advances noted are utterly un- 
tenable, because the duties have been low- 
ered and not raised on the goods, but as 
long as the public can be gulled ‘ every- 
thing goes.” Duties on iron and steel 
have been reduced quite considerably in 
many directions, but we have yet to hear 
of an advanced price being realized by iron 
and steel manufacturers and dealers ‘‘ on 
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account of the new Tariff.” They are 
either more honest than their fellow trades- 
men or have less control over their busi- 
ness. This flurry over the new Tariff is a 
remarkable incident of the times, and 
shows how rapidly an idea can take hold 
of the people generally. The advances 
made on some goods are, of course, justi- 
fied, but the widespread scare imposed 
upon buyers and consumers is not justified. 
The general publication of the new Tariff 
by the leading newspapers will, in time, 
correct this impression. If it does not, 
then a little judicious holding off by buy- 
ers will bring rapacious dealers to their 


senses, 
I 


Current Furnace Capacity. 


The pig iron production of the country 
is again rising to close to the high figures 
of the spring, the increase being almost 
entirely due, however, to the activity 
among the coke furnaces. 

As compared with previous months, the 
record stands as follows: 


Capacity 

Furnaces per week. 

in blast. Gross tons. 

QO Fo cwscisivs: wistss ‘ 336 179,263 
Gopdemsber Te a.6. sce ses 323 171,776 
py eee eee ee eres B24 164,798 
NE De cee ead Oesaes 336 175,727 
MR Dc cacipesiies-Lavuse. ones 345 180,791 
MR Ries xccebnccuctees 344 180,099 
pk eerererere 344 178,474 
BR king vin dnes 343 180,991 
PeOrUaRT Baia... cs cc cases 334 173,651 
January 1..... ... ee 333 174,088 
pS rere rey 328 169,151 
MOVCURROE TE. ccciscees 323 165,225 
CRN Re ev enavcs, weanes 311 151,057 
September 1............ 204 134,068 
PN Bacsanedew-yeadoebia 286 145,899 
NE Be Sika. Wn cenees kiewan 285 141,419 


On the Ist inst. the following anthracite 
furnaces were running : 


Anthracite Furnaces, October 1. 


“s ——— 
S be = i 
h c © Be 
Zu a e 5 & 5 
& me (On) 
Location 5% 23 Ss 53) $8 
of furnaces. (2% 5“, 2 #2) ge 
$zis isis 
= Zz 
New York.......... 23 67! 2569 | 16! 4,095 
New Jersey.... .... 14 6 | 2,987 8 | 2,885 
MOR ici scccs ast SE SD 223 0 0 
Pennsylvania: Ms 
Lehigh Valley... 45 33 12,8438 12) 4,120 
te are 1 73 0 0 
Schuylkill Valley.) 37 | 21 | 7,965 | 16| 4,725 
U. Susquehanna 
WO ian 6x0 ccs 17 | 11 | 3,625 6 | 2,510 
Lebanon Valley..| 16 9 | 3,910 7 | 8,006 
L. Susquehanna 
WE cbr dence ens 17 | 8) 4,257 9) 2,215 
Spiegel...... 1 1 825 0 


174 100 | 38,627 | 74 | 23,526 
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For the past 16 months our records 
show the following: 


Furnaces Capacity 

in blast. per week. 

October 1 a meee oan 100 38,627 
September 1..... .... rene 1% 39,115 
SENG Bis oda ne. wea cun< ches 106 41,018 
GS ace ncaa deed ee ah 112 42,543 
WEA eCdivs, cee Seca cebe 117 45,142 
ME A stank Sega cekscen 1%3 46,912 
MR ii taené xis <zeeihetacs 119 46,116 
MP sc atidest ves ks ae 115 45,790 
February 1, 1890....... .... 107 43,905 
January 1, 1890. ........... 105 42,857 
Ce ee 100 40,053 
od 96 40,603 
SIE Ds wenn cascucscemit.s 94 36,558 
September 1............. .. 93 35,997 
ME Biiii a cuaxs hescanas 88 34,277 
MU Mia Venki a wade cauenan 89 34,142 
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In New York Elmira has gone out of 
blast, while in the Schuylkill Valley No. 
1 Phoenix was started early this month. 
There is nothing new in the Lehigh Valley, 
which is producing very close to full 
capacity. In the Upper Susquehanna 
Valley Red Point is out, while Marshall is 
running. In the Lower Susquehanna 
Vesta is out. In the Lebanon Valley 
the furnace of that name blew in on the 
26th ult. 


The status of the coke furnaces was 
as follows : 


Coke Furnaces, October 1. 





- i. be s = 
sf) 2 |s | 
Bad me - 133} 
SoiQt| pt (Oe! pd 
Location of es ae £3 = | #2 
furnaces. =~=2 5S! SE ZH! Se 
ss Z = S = 
~ a = S 
~ ~ Zz - 
> fee 4 3 2 1 550 
Pennsylvania : 
Pittsburgh dis- 
SS eer Ee 25,808 3 2,914 
SOEs 5.05: <dacase 2 2 1,782 0 y 
Shenango Valley.., 19 16 11,447 3) 2,353 
Juniata and Cone- : 
maugh Valley... 17 9 4,769 8| 4,325 
Spiegel.. ...... 1 1 500 0 0 
YoughioghenyVal 5 2 830 3 1.454 
Miscellaneous... .. 4 38 1,115 1 700 
REBRTIIA. «cc ccccses 5) 2 3.640 3 «3,830 
West Virginia....... 6, 3 2,568 3 770 
Ohio: 
Mahoning Valley..| 14; 12; 9,313 2; 1,410 
Central and 
Northern.) 18 15) 12,230 3} 2,190 
Hocking Valley...| 145 5 1,817 9, 2,100 
Hanging Rock.....| 14,5 6 1,585 8 1,182 
ER acon anaeaass 2 ] 237 1 210 
CS eee 14 «14 15,791 0 0 
Weis vnc cesses + 4 3,135 0 0 
PENOGTE. cc. cece 6 2 1,550 4 2,150 
ee CCE e 2 1 450 1 430 
The South: 
WG 5 iss <teees 2; 11) 5,981 1 250 
Kentucky......... 4, 3 830 1 310 
Alabama...........| 37) 25) 15,883 | 12) 6,490 
Tennessee....... .. li; 10 3,800 1 610 
eee 2} 1 310 1 460 
North Carolina... 1} 1 1 0 0 














Totals........... | 239) 170 127,247 | 69| 34,628 


As compared with previous months, the 
active coke furnaces make the following 
showing: 


Furnaces Capacity 

in blast. per week. 

| lt A ee 170 127,247 
DOE Bok vievasica 5 ei 156 119,757 
pi eee 150 113,040 
UNE Datesienacaxsas 163 120,673 
June 1 167 123,340 
MN Bia 6c ses ck dine Pewee sasiac 169 122,489 
MR es sce! we idceder 173 121,560 
PN isc et ciacseut: se % 169 122,505 
SND aoa Sind: Gk eannwd 169 118,568 
January 1, 1890. ... ..... 169 119,396 
I acces, sacseese 162 116,319 
POON Bi 06s ote os ccvicies 160 112,269 
MINE Dak wees deveceune 154 102,454 
eer rrr ree 141 96,744 
WIIG og «Sian Ssideancdxas 137 96,720 


In the Pittsburgh district two of the 
furnaces of Carnegie Bros. & Co. are pro- 
ducing spiegel and ferromanganese. The 
first stack of the Monongahela Furnace 
Company, at McKeesport, is rapidly ap- 
proaching completion, and will go into 
blast in a short time. Rebecca is again 
running. In Ohio Steubenville has begun 
to produce, and the same is true of Bel- 
font, Hamilton and Tropic in the Hanging 
Rock region. In the same district Wells- 
ton No. 1 resumed on October 1, after 
three weeks’ repairs. In the Hocking Val- 
ley Crafts started on September 26. 
Girard Furnace has now the record of hav- 
ing since November 20, 1886, produced 
208,761 gross tons on one lining, remain- 
ing in good condition still. 

In the South Virginia has added to its 
current product through the blowing in 
of Princess and Pulaski. Gem, in the 12 
months ending September 30, made 30,222 
gross tons. In Alabama Lady Ensley has 
blown out, because the car supply for 
coke was inadequate. Fort Payne and 


one of the new De Bardeleben stacks blew 
in during September. In Tennessee every 


665 





furnace, with the exception of one South 
Pittsburgh, was producing on October 1. 
Rising Fawn in Georgia is out. 

The status of the charcoal furnaces 
was as follows: 


Charcoal Furnaces, October 1. 
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New England....... 14| 6 520 | 8 | 570 
OW SMe ccs cccnce 8| 3} 3870 | 5| 5a 
Pennsylvania........| 16 | 6 730 |10| 390 
Maryland............ 6| 3 258 3| 240 
We acadexa coe 18 | 3 162 | 15; 710 
eee |} 11} 7 584 | 4/) 170 
Kentucky........... , epee 108 | 0 0 
Tennessee... ...... 6} 4/100 | 2| 180 
Georgia... 1 3} 2} 20 | 1) 70 
Alabama ............ 114) 81 1,860 | 6 1,510 
Michigan.......... 27 15 | 4,444 | 1 | 3,420 
EG vc “dagaendte 2| 2 625 0 0 
Wisconsin....... .. 6| 4) 2007 | 2 170 
i cenarconcesess ai 2 70 0 0 
ee i 1] O 0 1 120 
Washington......... | 1! 0 0 1 170 
OROGOM.ccns see. -oce BE} I 336 0 0 
Ns scence -|136 | 66 | 13,389 | 70 | 8,198 


record stands as follows: 


Furnaces Capacit, 


in blast. per week. 
Se 66 13,389 
a ge SE 63 12,904 
I Eiitias «a. eadadcans 59 10,745 
MU sasns,  <aebuesx ue cdianse 1 12,511 
RE deasiiech xunadaxandade 61 12,312 
SS ss crnkinuaicekeweiets 52 10.698 
ed chan amawelets 52 10,804 
eto aos cu accne mht ads 59 a 
DE Oh vanenciee sncnns 58 11,378 
January 1, 1890............. 59 11,485 
IE Bivins ccncdcecie. «ns 66 12,779 
November 1....... ‘ 67 12,893 
ee eee 63 12,047 
September 1...... ......... 60 11,327 
ENE aiunedinescadesaushe 61 11,902 
QE Hiwcnéacneedewce wines 60 10,727 


In Pennsylvania Boiling Springs started 
on September 22. Muirkirk was added 
to the active list in Maryland. In Michi- 
gan Detroit Iron Furnace is out for re- 
pairs, but, on the other hand Eureka was 
added to the producers in September. Min- 
neapolis started on the 7th ult. Hinkle lost 
13 days accumulating charcoal, In Alabama 
Tecumseh was blown in on October 10, 
and Ironaton too is now running. Lang- 
don stopped for want of material, but is 
to blow in soon. 

SS anEeeeseeneeeeEEE 


A very fine sailing ship, said to be the 
largest in the world, was launched recently 
from David and William Henderson & 
Co.’s shipbuilding yard, at Meadowside, 
Partick, England. She is of steel, and 
will form an important acquisition to the 
mercantile fleet of France, in which 
country she is owned. Her dimensions 
are 360 feet long by 48 feet 9 inches broad 
and 30 feet deep. Her gross tonnage will 
be about 3750 tons, with a dead weight 
carrying capacity of 6150 tons. 





In his will Benjamin Franklin be- 
queathed £1000 to the cities of Boston and 
Philadelphia, to be loaned at 5 per cent. 
to young mechanics. At the end of 100 
years the cities and their States were to 
divide the amount, which was figured to 
be $665,000 for each trust fund. The 100 
years have expired, and Franklin’s heirs 
have commenced suit to recover the money 
alleging mismanagement on the part of 
the cities, Boston’s fund having reached 
only $400,000 and Philadelphia’s fund only 
$100,000. 





The total number of cotton mills in the 
South is now 336, with 40,819 looms and 
1,819,291 spindles. The increase of spin- 
dies during the past year is equivalent to 
nearly one-half of the entire number re- 
ported in the South by the census of 
1880. 





Washington News. 


(From Our Regular Correspondent.) 


WASHINGTON, D. C., October 15, 1890. 

The recent issue of The Iron Age con- 
taining the elaborate series of drawings of 
the hull and machinery of the triple screw 
cruiser No. 12 has created quite a sensa- 
tion among the naval authorities. The 
article, scientifically and artistically, was 
highly complimented and has called forth 
many appreciative remarks upon the en- 
terprise displayed by the publication. It 
was remarked that The Iron Age in the 
spirit displayed in advocacy of the 
Government steps in promoting the maru- 
facture of steel of the highest grades, 
the building of steel ships of the most 
advanced design and armaments of the 
highest power had already gonea long way 
toward establishing itself as the authority 
on iron and steel shipbuilding, as it has 
long been far in advance in the interests of 
all branches of the metallurgical industries 
and manufactures. The treatment of the 
subject of cruiser No. 12, which occupies 
the most advanced position yet reached by 
American naval experts, is characterized 
by those who are competent to express an 
opinion as far ahead of the technical 
journals. 

Commodore Folger, Chief of the Bureau 
of Ordnance, Navy Department, says that 
the technical report on the recent test of 
plates will not be ready for ten days. The 
results, in a general way, he remarked, 
pointed in the direction of rendering ob- 
solete all old methods. The English 
Campbell compound plate of the Wilson 
patent was knocked entirely out of the list 
of plates entitled to further consideration. 
The Creuzot (French) steel plate was also 
practically relegated to the rear. The be- 
havior of the Creuzot nickel plate was all 
that was left worthy of consideration after 
the Annapolis firing. 

Commodore Folger remarked: ‘‘Too 
much attention has been given to dis- 
cussing the English and French steel 
plates. This is wastetime. Their vulner- 
ability to an 8-inch shot settles them. 
It does well enough to treat them as 
matters of ancient history in the matter 
of modern defensive armor for ships, but 
to treat them as live issues seems to be 
useless. All there was in the recent tests 
was the behavior of the nickel plates, 
therefore our investigations began and 
advanced from there. This was a new 
development and _ possibly a _ great 
stride in armor fabrication, I do not say 
that steel as a material for armor is obso- 
lete, but the treatment tested most as- 
suredly is. New methods of treatment 
may be discovered, and in that direction 
research and investigation will now tend. 
The newest field of scientific inquiry con- 
cerning the most approved armor plates is 
in the application of nickel.” 

The War Department is to have a boom 
in high power gun fabrication. The last 
Fortification act provides for 100 guns of 
large caliber and high power, and steps 
have been taken to proceed at once to their 
manufacture. The schedule of classes 
provides for 25 8-inch guns, 50 10-inch 
guns, 25 12-inch guns. 

Before engaging for the entire number 
the Ordnance Department proposes to have 
the bidders first state a price for a type 
gun of each caliber and the ammunition 
for its test and the time when it can be 
presented for test. In the same connection 
the Department will require a price for the 
service guns each and ammunition for their 
proof. This contract will be subject to 
the behavior of the type guns under test. 
The Government is now thoroughly aroused 
on the subject of marine, fort and field 
ordnance. Great strides have already been 
made in this branch in naval circles where 
the urgency of the latest designs of ships 
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demanded suitable armaments. The same 
progress may now be anticipated in the 
line of armaments for coast and harbor 
defenses. 

The Board of United States General 
Appraisers are making a record for them- 
selves. The weekly reports of reappraise- 
ments of value demonstrate one of two 
things, either that the old line of ap- 
praisers were very incompetent or dishon- 
est, or that the complaints of undervalu- 
ation never half stated the facts, and 
that the appraisers are putting the 
screws upon foreign manufacturers and 
their methods of practically nullifying the 
tariff statutes. At New York, for in- 
stance, in reappraisement of value on an 
invoice of printed books they made an 
average advance of 131.9 and on three lots 
of Dutch metal leaf an average advance 
from 8.5 to 12.1 per cent. At Philadel- 
phia on parts of clocks an average advance 
of 39.3 per cent. 

A lot of basic steel rods was advanced 
in value from 1224 marks to 124 marks 
per 1000 kg. Iron cotton ties 2} by No. 
18 G by 11 feet, buckles threaded on 
and varnished, were advanced from £6. 
11/8 per ton to £6. 14/2. It is evidently 
the determination of the board to break 
up the system of undervaluation. 

Their reappraisements of value are nu- 
merous and afford an idea of the ruinous 
extent to which American manufacturers 
were undersold through the connivance of 
foreign manufacturers and  imoorters. 
Why these schemes were not checked by 
the proper officials is the perplexing ques- 
tion to Treasury officials. 


TT 


Progress of the South. 


The past nine months have witnessed 
wonderful industrial activity throughout 
the Southern States. The Manufacturers’ 
Record, of Baltimore, reports that up to 
October 1 there have been no less than 
3172 new enterprises set on foot in the 
South. Of those relating to iron there 
were 47 furnaces, 108 machine shops and 
foundries, 13 agricultural implement fac- 
tories, 4 stove foundries, 88 miscellaneous 
iron and steel works, rolling mills, pipe 
works and the like, besides 432 mining and 
quarrying enterprises. The prospects for 
the remaining quarter in this year are even 
more assuring than the three-quarters just 
ended. There are tangible evidences of 
new enterprises in every Southern State 
that will go to swell the list for the year 
to considerably enlarged proportions. 

STEEL MAKING, 

The steel making tests at the Southern 
Steel Works, in Chattanooga, Tenn., since 
the first trial have been equally as satis- 
factory and as successful as the run on the 
firstday. A high grade of steel desirable 
for tool making was made from low grade 
white coke iron instead of charcoal after 
a heat of seven hours. The commonest 
material has produced a steel that Super- 
intendent Talbot says is specially suited 
for flange boiler plate, and with this an 
undeniable fact, he says, his plant can 
compete with any manufacturer in the 
country. Mr. Talbot says that he makes 
a charge aggregating 50,000 pounds, 75 
per cent. of which is scrap and 25 per 
cent. is ordinary Southern pig, against the 
usual charge made in Pittsburgh for extra 
fine flange steel of 14,000 pounds of su- 
perior pig, 25,000 pounds of muck bar, 
6000 pounds of the best kind of plate 
scraps and 5000 pounds of wash metal. 
He thinks that the significance of this 
comparison can be easily seen. Continu- 
ing, Mr. Talbot said: 

‘*In the first place the cost of producing 
the Pittsburgh steel is more than double 
that produced in Chattanooga, even though 
Pittsburgh has the advantage of natural 
gas. Take the one cost of muck bar alone; 
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none is used in our furnace, heuce we do 
not pay the extra charges for producing this 
material before using it in the baths of the 
furnace. Puddled iron before it can be 
used in an open hearth furnace costs at 
least $6 or $7 per ton; this then is saved 
on every ton of metal used. Then the pig, 
used in Chattanooga is very much cheaper 
than that used in Pittsburgh, because 
that used by us 13 a high phosphorus pig, 
which is always very much cheaper than a 
low phosphorus pig, which is always used 
in Pittsburgh; indeed, there is a difference 
of several doltars per ton. Besides these 
we make other savings which are not made 
in Pittsburgh, and this to my mind leads 
to the only possible conclusion that Chatta- 
nooga is destined to become a very danger- 
ous rival to Pittsburgh. The cost of ore 
from the fields to the furnace and thence 
to the manufacturers is at least 30 per 
cent. cheaper in Chattanooga than in Pitts- 
burgh, and in this one item alone Chatta- 
nooga more than rivals her competitor.” 

The Southern Steel Works use gas man- 
factured by the Martin-Siemens process. 
This plant is destined to do a great deal 
for the industries of Chattanooga. The 
first result of this industry which will 
stimulate trade is at the South Tredegar 
Company. Tnis company once operated 
a nail mill which has been closed down 
for the past three years, thereby shutting 
out a large number of workmen. This 
mill is soon to resume operations, because 
it can now procure all the steel it needs 
from the Southern Steel Works, with 
whom, it is reliably stated, a contract has 
been closed for a continual supply. The 
South Tredegar will build 15 new pud- 
dling furnaces at once, and these will be 
constructed according to the most modern 
plans. They will have a capacity of 
5 tons each per turn. When these are 
completed, the South Tredegar will have 
the largest capacity for turning out pud- 
died iron of any plant in Chattanooga. 
The South Tredegar is in the midst of a 
busy season. They are crowded with busi- 
ness. Among the recent contracts is one 
with the Henderson Steel Works, of Bir- 
mingham, Ala., to supply tbe latter plant 
with iron scrap. Their Bessemer plant 
will, therefore, begin work at once. 


HARDWARE MANUFACTURE, 


The 
of the 


new plant at Fort Payne, Ala., 
Foster Mfg. Company will be 
under full headway by December, by 
which time about 500 men will be 
employed. The works cover 7 
acres, the main building is a substantial 
structure of stone and _ brick, three 
stories high, and is fitted up with the 
most improved machinery. Near the main 
building are the blacksmith shops, fouu- 
dries, brass works, carpenter shops, &c., 
making in all one of the most complete 
plants of its kind south of the Ohio River. 
General Manager Anderson states that the 
works will manufacture builders’ hard- 
ware exclusively. Large orders have al- 
ready been received, and the company 
expect to supply the Southern trade and 
eventually compete with Northern manu- 
facturers in the Northern and Western 
States. Mr. Anderson, in explaining how 
they hope to compete with the Northern 
manufacturers in their own territory, says: 
‘*In the manufacture of builders’ hard- 
ware the Northern manufactories are com- 
pelled to use aclass of pig iron shipped 
from Scotland called ‘Scotch pig,’ while 
we find that we can use the iron made by 
the Fort Payne Furnace Company. In 
other words, our iron is right at our door, 
while theirs has to be brought a long dis- 
tance.” The Foster Company have an 
authorized capital of $400,000. 


I 


The value of platinum has risen to $14 
per ounce, on account of the demand for 
electrical purposes. 











October 16, 1890 


TRADE REPORT. 


——————— 








Chicago. 
(By Telegraph.) 
lron Age, 50 Dearborn street, | 
H10AG0, October 15, 1800. ‘ 
Pig Iron.—The activity noticed in our 
last report continued through last week, 
and resulted in more sales than had been 
made during any one week for some time 
yast. The principal demand was for 
Coke Iron, and lots ranging from 500 to 
3000 tons were placed with parties who 
began negotiations about Se tember }. 
The inquiry for Charcoal Iron is light and 
yrices consequently weak, sales having 
lose made at figures below quotations of 
one month ago. Southern Foundry Irons 
have been in good request, with sales of 
round lots reported at a shade under re- 
cent asking prices. Mottled and Gray 
Forge ave been sold at lower figures. 
One lot of 500 tons Mottled is re- 
ported at $13.75, and a similar amount of 
Gray Forge at $14.25. The makers of 
these Irons refuse to duplicate the sales. 
Upon the other hand, several sales of spe- 
cial brands of Southern Irons from 2000 to 
3000 tons each, for delivery early next 
year, were made at about an average of $1 
@ ton above present prices The demand 
for No. 2 Soft is very good and the Iron 
exceedingly scarce. Consumers of all 
grades are demanding deliveries in ad- 
vance of specified times, showing the mar- 
ket to be in good condition, with fair 
prospects that a decline in prices during 
this month is improbable. Shippers com- 
plain that railroad cars are very scarce, 
that it is almost impossible for them to 
meet the requirements of their consumers. 
Notwithstanding the delayed deliveries, 
the market is very active in shipments, 
and many of the makers of Iron are pre- 
dicting higher prices. Some of the South- 
ern furnacemen have added 25¢ # ton to 
their price-list, but Upon careful inquiry it 
would appear that they are well sold ahead 
for the balance of this year. Quotations 
are as follows, cash, f.o.b. Chicago: Lake 
Superior Charcoal, $19.50 @ $20; Local 
Coke Foundry, No. 1, $17; No. 2, $16; 
No. 3, $15; American Scotch, $18.50 @ 
$19; Southern Coke, No. 2, $15.75; No. 
3, $15; Southern No. 1, Soft, $15.75; No. 
2, Soft, $14.75; Southern Gray Forge, 
$14.75; Mottled, $14; Tennessee Char- 
coal, No. 1, $18.50; Alabama Car Wheel, 
$22.25 @ $23.50. 

Bar Lron.—There is not much demand 
and no large buyers. Trade is largely 
confined to small lots from the consumers, 
with an occasional inquiry from jobbers. 
The latter are not disposed to buy unless 
they can shade the price sufficient to make 
it an inducement. Manufacturers are ask- 
ing 1.90¢, Chicago, including half extras, 


Ottice of 7 


but numerous quotations are reported at | 


1.85¢. The same price has been named 


flat for car specifications. One sale of mixed | 


stock of over 1000 tons is reported at less 
than the latter figure. While the market 
is weak it does not appear that manufact- 
urers are especially desirous of making 
sales. The condition of the Scrap Iron 
market makes these prices less profitable 
than manufacturers can afford to run their 
mills, and they are consequently with- 
holding sales as much as_ possible, 
in the hope that better figures can be ob- 
tained later. The necessity for more cars 
is recognized by the railroads, but whether 
they will make the improvement this year 
remains to be seen. 


Structural Iron.—The demand is fairly 
active for all grades, especially so on 
Beams, which continues much later than 
usual this season. The delay in the early 
pring, on account of labor troubles, 





| port the market as follows: 
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delayed a great deal of work that 
is yet to be completed. Quotations, f.o b. 
Chicago, in carload lots, are as follows: 
Angles, 2.35¢ @ 2.40¢; Tees, 2.90¢ 
@ 3¢; Beams, 3.20¢; Universal Plates, 


2.45¢ @ 2.55¢; Sheared Plates, Iron, 
2.50¢ @ 2.60¢; Steel, 2.60¢ @ 2.70¢; 


Beams sell from store in small lots at 
3.70¢, but Angles and Tees at 10¢ @ 
15¢ # 100 above carload prices 

Plates, &c.—There are no new features 
to note in this branch of trade. Deliver- 
ies are Still delayed and mills unable to 
meet the demand on orders booked early 
in the season. There are no changes in 
quotations from store or mill. 


Sheets.—There is no change in the con- 
dition of the Sheet Iron market. Mills 
continue to quote 3¢ @ 3.05¢ for No. 27 
Common Black, and jubbers quote 3.40¢ 
on the same grade. Refined has advanced 
60¢ @ 100, and is now quoted at 4.10¢. 
This grade of Iron is very scarce, which, 
in part, accounts for the large advance in 
price. 

Galvanized Iron.—The demand is un- 
abated. Prices have been advanced by 
jobbers. Juniata is quoted at 60¢ and 
54% off from store. 


Steel Rails and Fastenings.—The de- 
mand for small lots continues very fair. 
Prices are reported at $32 @ $32.50 for 
this year’s delivery. There have been a 
good many inquiries for next year, but 
mills are not naming price. The prospect 
is that trade will continue quite active in 
furnishing supplies for finishing up re- 
pairs. The demand is scattered all over 
the Western territory, but the aggregate 
tonnage is not large. There is very little 
demand for Splice Bars, which are quoted 
at 2.10¢ @ 2.20¢ for Iron and 2.25¢ @ 
2.30¢ for Steel. Spikes 2.20¢ @ 2.25¢ 
and Track Bolts with hexagon nuts, 3.10¢ 
@ 3.15¢ for future delivery. 


Old Rails and Wheels.—The demand 
for Old Rails is improving. Several sales 
of round lots were made last week at 
figures ranging from $26.75 to $27.25. 
There is considerable demand that cannot 
be supplied, as railroads are holding stock 





| which they have for higher figures ; $26.50 


is freely offered. No sales can be effected 
at less than $27 from present indications. 
Old Steel Rails, long lengths, are quoted 
at $22, and in fair request. Short pieces 
are not wanted and nominally quoted at 
$17.75. The market is well supplied with 
both grades. Old Car Wheels are unsale- 
able, nominal quotations being about $19. 
There are no buyers in the market. 


Serap lron.—There is some improve- 
ment in the demand for Scrap. Dealers 
report firmer prices and stocks on hand 
rapidly diminishing. They are quoting 
selling prices per net ton as follows: No. 
1 Railroad, $22 @ $23; No. 1 Forge, 
$21.50; Horseshoes, $21. 





Detroit. 


Wuu1am F. Jarvis & Co., Detroit, 
Mich., under date October 13, 1890, re- 
It is impossi- 
ble to note any change in the market since 
our last report. There certainly is a con- 
siderable volume of business and figures 
are fair, but not more. Southern Iron 
continues to be the weakest on the list, 
with prices quite as low as a week ago, 
and almost as low as at any time before in 
the history of the trade. In our local mar- 
ket Northern Coke Irons now cut but a 
slight figure; the quality of Southern Irons 
has so improved, together with better 
foundry practice, allowing a number of 
manufacturers to use Iron which hereto- 
fore they did not think it possible to do. 
Lake Superior Charcoal has shown several 
transactions of considerable magnitude. 
Prices have been firm,-and the quantity 
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on hand is decidedly small. Deliveries 
are being hurried forward by lake as fast 
as possible for this grade. We report the 
market to-day as follows : 


Lake Superior Charcoal, all num- 
CTS. ..... 
Lake Superior Coke, Bessemer... 
Katahdin (Maine Charcoal])..... 
Lake Superior Coke Foundry, all 
ORGS. cccccocccccese secccee eee eee 
a ea 
Southern Gray Forge....... ..... 
Jackson County (Obio) Silvery... 
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Philadelphia. 


Otlice of The Iron Age, 220 South Fourth St., } 
PHILADELPHIA. Pa., October 14, 1890, 

Pig lron.—The market shows an en- 
couraging degree of steadiness, consider- 
ing the enormous output, and all good 
Irons are readily taken at quoted rates. 
There is some slight approach to scarcity, 
but with the constantly increasing pro- 
duction consumers are not likely to be in- 
convenienced for want of material, hence 
prices remain steady, but without any 
special indication of an advance. The 
demand for low grade Irons is also very 
satisfactory, so that the entire market is 
in good shape, and in fact could hardly 
be better than it now is. Ordinarily we 
should be inclined to look for higher 
prices under such conditions as now 
prevail, but with new furnaces constantly 
springing up, the wonder is that the 
market holds as well as it does. On the 
other hand, it may be not out of place to 
inquire what sort of market would there 
have been if this extraordinary develop- 
ment of production had not been made 
during the past four or five years? In an- 
other column reference is made to four 
new furnaces which are to be blown in 
within the next few weeks, daily capacity 
500 tons. A good portion of this Iron 
will probably be consumed in this vicin- 
ity, and if the demand keeps up to what it 
has been forthe past two or three months, 
it ought not to affect prices unfavorably. 
But the trade have given up trying to fore- 
cast the future; they buy what they need to 
cover their contracts, and these needs, for 
several years past, have averaged pretty 
well up to the increased supply of Pig 
Iron. There has been no scarcity and no 
surplus, neither have prices varied more 
than $1 # ton or thereabouts, and the con- 
viction gains ground that the experience 
of the past four or five years will be the 
experience of a like period in the future— 
namely, an increasing consumption (with 
occasional set backs), but with no impor- 
tant variation in prices. Under this con- 
viction the trade are not buying very far 
ahead, unless special inducements are 
offered them. Sellers have the same ideas, 
however, so that sales are at very uniform 
prices, the question of quality being the 
chief consideration. Latest transactions 
have been on the basis of $15 @ $15.50, 
delivered, for Gray Forge, $16.50 @ $17 
for No. 2 Foundry and $18 @ $18.25 for 
No. 1. Outside lots are not offered to any 
extent, so that there is very little material 
offering at anything less than our inside 
figures. P.S.—Sales this afternoon of 
one lot of several hundred tons of No. 1 
Foundry at $18.50, Philadelphia delivery. 


Bessemer Pig.—Prices are more or less 
a matter of guess work, as new transac- 
tions are few and unimportant, and on 
terms which sellers decline to make pub- 
lic. The inference is that things are not 
altogether as favorable as could be de- 
sired, although those in the business pro- 
fess to ridicule such prices at $18 at fur- 
nace. The chances are that consumers 
are not in the market to any extent even 
at $18, and if makers were under any 
necessity to realize, the figures named 
would be quite as high as they would be 
able to get. But there is no such necessity 
at present, neither are consumers under 
any necessity to place orders at higher fig- 
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ures, so that for the time being oue offsets 
the other. A good deal of this Iron is 
being made, and it is all going into imme- 
diate consumption, but on what terms 
contracts will be renewed remains to be 
seen. Sellers intimate that the high cost 
of Ores is likely to prevent business at 
any such figures as buyers mention, but all 
the same, there is reason for the belief 
that good buyers would not have to wait 
long before offers of $18 @ $18.50 were ac- 
cepted. 


Spiegel and Ferromanganese.—Prices 
abroad have advanced about 5/ # ton, 
leading to somewhat higher quotations on 
this side, but there is little or no demand. 
Asking prices, $31.50 for Spiegel 20 4, 
duty paid, and $70 for 80 ¢ Ferromanga- 
nese. 


Steel Billets.—There is considerable 
irregularity in this department, and it is 


not easy to give quotations with exact- 
ness, 


there are others quite willing to sell at 


$31.50; in some cases that figure could be 


shaded. Nail Slabs have been offered at 


$30:75, delivered, but $30.25 has been the 
Consumers are ready to 


best bid so far. 
place orders to a moderate extent, but 
they demand concessions. 


will have to give way. 
the demand for Rails is not a bull agu- 
ment on Steel in the shape of Blooms or 
Billets, 


Steel Rails.—There is a good deal of 
business offered, but not on terms that 
manufacturers care to accept. For strictly 
cash payments, $30.50 @ $31, at mill, is 
quoted, but on a good order $30 would 
probably be accepted. Small lots com- 
prise the bulk of the business, and for the 
present mills have all the work they can 
handle. Winter work, however, would 
be taken on terms very favorable to the 
buyer, providing the security was satis- 
factory. 


Muck Bars.—There is absolutely no 
change, except that a new candidate for 
business is in the market—viz., the Slat- 
ington Rolling Mill Company. But there are 
very few mills that have anything to offer 
until December, so that it is difticult to 
get Bars at less than $30.50, delivered. 
Buyers claim that $29.50 is all they can 
pay; but, all the same, it is noticed that 
anything offered at $30 is quickly taken, 
if of a good quality. 


Bar Iron.—There is no scarcity of 
business in this department, the difficulty 
being rather to make deliveries as promptly 
as required. Mills are full of work, and as 
the current demand is fully equal to the 
output, little or no impression is made on 
back orders. This is a very satisfactory 
condition of affairs as regards manufact- 
urers, and from present appearances is 
likely to continue for some time to come. 
Prices are, of course, very steady, varying 
a little according to quantity, delivery, 
&c., but 1.80¢, f.0.b cars at country mulls, 
and 1.90¢, Philadelphia, are fair average 
rates for Best Refined Bars, and probably 
ziy¢ less for medium qualities. 


Skelp lron.—There is still a very good 
inquiry, and at slight concessions buyers 
would take hold quite fieely. Makers 
quote about 2.05¢ @ 2.10¢, delivered, for 
Grooved, and 2.20¢ @ 2.25¢ for Sheared, 
but only moderate quantities are taken at 
inside figures, and these only to cover im- 
mediate requirements. 


Plates.—The story of the past several 
weeks must be repeated again—viz., 
plenty of business, an urgent call for de- 
liveries and firm prices... There are 
really no new features, as the demand is 
of a geners! character, and for every kind 
and every quality of Plates. Mills all 


Latest sales of Billets are said to 
have been at about $32, delivered, but 


A few days 
more will probably determine which side 
The falling off in 





busy, and for lots delivered in consumers’ 
yards prices are about as follows: 


lron. Steel. 
Ship Plates....... 2.25 @ 2.30¢ 2.40 @ 2.50¢ 
Cha snennd eee 2.25 @ 2.30¢ 2.40 @ 2.50¢ 
Bridge Plate..... 2.30 @ 2.40¢ 2.50 @ 2.60¢ 
Shell............. 2.45 @ 2.55¢ 2.60 @ 2.70¢ 
ge. thsebeaees 3.10 @ 3.20¢ 2.90 @ 8.00¢ 
ee 3.75¢ 8.75 @ 4.25¢ 


Structural Material.—There are no 
new features in this department. Business 
continues very active, and manufacturers 
are pressed to the utmost to make de- 
liveries, Prices firm as last quoted—viz., 
for lots in consumers’ yards: Angles, 2.20¢ 
@ 2.30¢; Sheared Plates, 2.40¢ @ 
250¢, and from 10¢ to 20¢ more for 
Steel, according to requirements. Tees, 
2.7¢ @ 2.8¢; Beams and Channels, 3.1¢ 
for either Iron or Steel. 


Sheet lron.—Business is very active 
and mills are turning away orders daily 
because of the impossibility of meeting all 
demands that are made onthem. Most of 
the capacity is engaged to the end of the 
year, without any indication of the demand 
being satisfied. Carload lots are quoted 
about as follows: 





Best Refined, Nos. 14 to 20....... 8.00¢ @ 3.10¢ 
Best Refined, Nos, 21 to 24.......3.20¢ @ 3.30¢ 
Best Refined, Nos. 25 to 26.......3.40¢ @ 3.50¢ 
SS Beer 3.50¢ @ 3.60¢ 
Best Refined, No. 2B.........0.. 3.60¢ @ 3.70¢ 
Common, (¢ less than the above. 
Best Soft Steel, Nos. 14 to 20...... 34¢ @ 3K¢ 
Best Soft Steel, Nos. 21 to 24...... 3%4¢ @ 33¢¢ 
Best Soft Steel, Nos. 25 to 26...... 334¢ @ 3iK¢ 
Best Soft Steel, Nos. 27 to 28...... .. @4¢ 


Best Bloom Sheets, 1-10¢ extra over the above 


ces. 
Best Bloom, Galvanized, discount..... @ OE 
Common, discount............00.- Big @ 654 

Old Rails.—There is quite a good de- 
mand, but prices are not materially 
changed from last week. One or two lots 
have been sold within a day or two at 
$25.25 for seaboard deliveries, and.others 
at $26 @ $26.25, at points in the interior. 
Offerings small and prices firm at figures 
above named. 


Scrap Iron.—Demand improving, and 
prices firm at about the following quota- 
tions: No. 1 Railroad Scrap, $22.50 @ 
$23; No. 1 Wrought, $21 @ $21.50, Phila- 
delphia, or for deliveries at mills 
in the interior $22 @ $22.50, according 
to quality and point for delivery; 
$15 @ $16 for No. 2 Light ; $16 
@ $17 for best Machinery Scrap, $15 
@ $15.50 for ordinary, $15.50 @ 
$16.50 for Wrought Turnings, $11 @ 
$11.50 for Cast Borings, and nominally 
$26 to $28 for Old Fish Plates, and $17 @ 
$18 for Old Car Wheels. 


Wrought Iron Pipe.—The demand 
is somewhat less urgent, but there is still 
plenty of business to be had, with fair pros- 
pects for its continuance to the close of the 
season. At the meeting of Pipe Associa- 
tion in Pittsburgh former discounts were 
reaffirmed, which are as follows: Butt- 
Welded Black, 474 4; Butt-Welded Gal- 
vanized, 40 ¢; Lap-Welded Black, 60 4; 
Lap-Welded Galvanized, 474 %; Boiler 
Tubes, 13 inches and smaller, 45 4%; 2 
inches and larger, 50 %; Oil Well Cast. 
ings, 50 4. 





F. R. Phillips, of Philadelphia, makes 
an important announcement in another 
part of this issue. Those contemplating 
the manufacture of Tin Plates will doubt- 
less be glad to communicate with Mr. 
Phillips. 

Edmund D. Smith & Co., 208 South 
Fourth street, Philadelphia, have been 
appointed exclusive sales agents for the 
Buena Vista Iron Company, of Buena 
Vista, Va.; the Salem Furnace Company, 
of Salem, Va.; the Graham Furnace Com- 
pany, of Graham, Va., and the Max 
Meadows Iron Company, of Max Meadows, 
Va. These four entirely new furnaces have 
a combined daily capacity of 500 tons of 
Pig Iron. The Buena Vista and Graham 


furnaces will go in blast about November 
1, to be followed in order by the Salem 
and Max Meadows furnaces. Edmund Dp, 
Smith & Co. are represented in New York 
and Boston by Messrs, Goorge W. Stetson 
& Co., and in Pittsburgh by Messrs. F. F, 
Vandevort & Co., Limited. It is intended 
that the product shall be equal, if not su- 
perior, to any Pig Iron made in Virginia, 
and from the excellent character of their 
Ore deposits there is no reason why this 
should not be fully realized. 


Chattanooga. 
Office of The Iron Age, Carter and 9th Stg., 
CHATTANOOGA, October 13, 1800.” | 
Pig tron.—The tone of the market con- 
tinues good. Prices are being fully main- 
tained in accordance with the last report. 
The demand is very active, and includes 
nearly all grades. No. 1 is especially 
scarce, being with most furnaces sold into 
the future. The amount of freight that is 
coming into this country, as well as going 
out of it, is now simply enormous, and is 
taxing the railroads to their utmost ca- 
pacity. They are still unable to promptly 
respond, and, cotton being rather the fa- 
vorite, the consequence is that Pig Iron is 
somewhat the sufferer. This condition of 
of affairs will probably extend through 
the entire year. Pipe Iron seems to be 
especially in demand. A few temporary 
strikes have caused some of the furnaces 
inconvenience, but at the present they 
have all been adjusted, and the output is 
about as usual. 





Cincinnati. 


(By Telegraph.) 
Office of The Iron Age, Fourth and Main pres 
CINCINNATI, October 15, 1890, 

Pig Iron.—The market in Cincinnati 
during the past week has been without 
spevial activity—that is, respecting new 
business, but the movement upon old 
orders has been quite heavy. Many de- 
liveries upon previous contracts were 
much interfered with by the car famine, 
so stringent during September, but dur- 
ing the past few days a noted improve- 
ment has taken place in this respect, the 
railroads making heavy deliveries, es- 
pecially in Ohio and the East. In 
fact, deliveries during the past week 
have been the largest within the 
history of the trade for a_ similar 

riod. The largest Southern company 

ave advanced prices 25¢ # ton, but al- 
most in the same time there have been 
some sales of moment at old figures, and 
some instances even at cut prices, where 
there has been an active competition. The 
demand has continued to be mainly for 
Forge Iron; there have been also fair 
orders for Foundry grades, while there is a 
very heavy melting of iron, and all in- 
dustrial plants are overflowing with 
orders, many being several months behind 
in the filling of contracts. There are 
but few large concerns which have not 
provided for apparent needs = the first 
of next year. There has also been a fall- 
ing off in the number of small orders, in- 
dicating that the smaller works too have 
made some provision for the near future. 
But while there is less Iron selling, there is 
no anxiety on the part of producers to 
make sales, the most important Southern 
furnaces being sold liberally ahead. Other 
companies are preparing to follow the lead 
of the Tennessee Company in advanc- 
ing prices. A point in favor of this 
move is the report of a decrease of 43,000 
tons in stocks of Iron at furnace during 
the month of September. The recent low 
prices made on some Iron are regarded as 
having originated in speculative circles, 
and the gradual elimination of this specu- 
lative element places the market upon a 
firmer and more enduring foundation. 
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The outlook of the money market, how- | 2.95¢; Galvanized, 60¢ additional. Car-|and we now quote at $2.25 on cars at 


ever, is looked upon with some appre- 
hension, which in connection with the 
development of unexpected weakness 
among some consumers of Pig Metal in 
the West has inserted an element of cau- 
tion into the trade which will lead to a 
Jess active but a more stable business. 
During the past few days inquiries have 
been more urgent, and for larger amounts, 
aggregating upward of 15,000 tons. 
Actual sales, however, are not large, and 
without special significance. A few sales 
of moment have been made for delivery 
after the first of the year, among them 
being 2500 tons Mottled, on a basis of $10 
at furnace, and 1500 tons Gray Forge on 
a basis of $10.50, cash, at furnace. We 
quote the prices current for cash, f.o.b. 
Cincinnati, as follows: 


Foundry. 
uthern Coke, No. 1..........++008 $15.25 @ $15.75 
couthers Coke, NO. B...ccce- + cee. 14.%@ 14.50 
Southern Coke, No. 3... .........- 13.75 @ 14.00 
Ohio Soft Stone Coal, No. 1....... 0O@ 17.0 
Ohio Soft Stone Coal, No. 2........ 16.00 @ 16.50 
Mahoning and Shenango Valley. 17.50@ 18.00 
Hanging Roc arcoal, No. 1.... 21.00@ 22.00 
Hanging meas a No. as 19.50@ 20.50 
nessee an abama Charcoal, 
7 . nao eie Bee paceMieneh ign 18.00 @ 19.00 
Tennessee and Alabama Charcoal, 
DE accteedede Banas. case @ubeeke 18.50@ 19.50 
Forge 
Gray FOLHO... .: .ccoccesscscccssces 13.25@ 13.50 
Mottied Neutral Coke ............. 12.75 @ 13.00 


Car Wheel and Malleable Irons. 


Southern Car Wheel. ............. 2HO@ 2. 
Hanging Rock, Cold Blast. ....... 22.00 @ 22.50 
Lake Superior Car Wheel and Mal- 

SENG s- noveck. satnsnas. ‘ceenda .. 21.00@ 22.00 





St. Louis. 


OrFice oF The Iron Age, 214 N. Sixth st., t 
Sr. Louis, October 13, 1890. 


Pig Iron.—Trade during the past week 
has been quite satisfactory. Orders for 
carloads and medium sized lots have been 
well up to the average. A scarcity of cars 
in the South is noticeable, which has 
hampered shipments, and this in conjunc- 
tion with a steady demand has had the effect 
of advancing prices. There is a decided 
scarcity of Southern No. 1 and No. 2 Foun- 
dry; also No. 1 and No 2 Soft. Specula- 
tive lots of Iron on the market have bad a 
tentency to weaken prices, but these stocks 
are now about closed out and their dis- 
turbing influence will no longer be felt. 
The Tennessee Iron and Coal Company 
have advanced prices 25¢ # ton. For or- 
dinary sized lots we quote as follows for 
cash, f. 0. b. St. Louis 


Southern Coke, No. 1 Foundry, $15.75 @ $16.25 


Southern Coke, No.2 Foundry, 14.75 @ 15,25 
Southern Coke, No. 8 Foundry, 14.25 @ 14.75 
te eee 13.75 @ 14.25 
Southern Charcoal, No. 

UI suas 066 6600055044660 17.50 @ 18.00 

Southern Charcoal, No. 2 
pues cieussdcuncdutws 17.00 @ 17.50 

i Charcoal, No. 1 
PNG cack nies ne ae tenne 16.50 @ 17.00 

Missouri Charcoal, No. 2 
PO ccxs esau ceetinensas 16.00 @ 16.50 
ON GRIT. occ vcesesdccces 18.00 @ 19.50 


Bar Iron.—An active demand is re- 
a from all points, and mills are kept 

usy making shipments, Prices are firmly 
adhered to, as follows: Lots from mill 
are quoted at 1.95¢. Lots from store 
command from 2.10¢ to 2.15¢. 


_ Barb Wire.—There has been a decided 
increase in the volume of business during 
the week under review. Buyers have 
been holding off, waiting for lower prices, 
until their stocks have been depleted, and 
orders are aow coming in very rapidly, 
more so than at any time since last spring. 
This state of affairs is also attributable to 
a certain extent to fair week, which has 
drawn hundreds of country merchants to 
the city. Prices are fairly well main- 
tained, as follows: Painted, 2.90¢ @' 


load lots, 10¢ #@ cwt. additional. 


Pittsburgh. 


Office of The Iron Age, Hamilton Building, | 
PrrrTsBURGH, October 14, 1890. 


Pig Iron.—Business continues much 
the same as for some time past, demand 
being confined to supplying immediate 
wants, while prices remain unchanged. 
We continue to quote: 





Neutral Gray Forge........ $14.75 @ $15.25, cash. 
MY ONO Weick oe a0 Sateen 1b.75@ 16.25, “ 
White and Mottled.......... 14.25@ 14.50, “ 
pO 17.00@ 17.50, “ 
No. 2 Foundry... .... . .--- 1/0@ 16.50, “ 
No. 3 Foundry... ...... ..--. 15.50 | Se 
No. 2 Charcoai Foundry .... 21.50 22.50, ‘ 
Cold Blast Charcoal. ....... 27.00@ 30.00, “ 
ee 1.50@ 18.00, “ 


In regard to Bessemer Pig it is evident 
that an effort is being made to bear the 
market. Sales have been reported at 
$17.50 and even $17.25, cash, whereas 
there are but very few sellers under $18, 
which may be regarded as the leading 
price in the absence of any actual sales. 
It may be that for immediate delivery 
some furnacemen in need of money might 
accept $17.75, cash, but we are as- 
sured by those in a position to know 
that even at $18 there is little or no mar- 
gin for profit, and that the market in its 
present condition is not as satisfactory to 
the purchaser as it was at this time last 
year, when the price was from $2 to $2.50 
#® ton less, as the cost of production has 
been greater. There has been very little 
demand of late for Bessemer, and there is 
evidently an effort being made to take 
advantage of the situation and bear the 
market. 


Muck Bar.—There appears to be no 
abatement in demand, and prices are still 
drifting upward; during the week under 
review sales have been made for Novem- 
ber and December at $31, and for im- 
mediate delivery at $31.25. Nearly all the 
mills making Muck to put on the market 
are oversold for the rest of the present 
year, and there are not very many buyers 
for delivery beyond January. Not for 
many years has there been such a profit for 
‘converting * as at present; indeed, it is 
claimed by some that there is more money 
in making Muck for sale than there is in 
working it up into finished material. 

Manganese — Continves quiet; occa- 
sional small sales of domestic 80 ¢ for 
immediate or near by delivery at $72.50 
@ $73.50. 

Manufactured Iron.—There is a con- 
tinued good demand, and prices are 
steady as quoted. Possibly there is not 
quite so much new business, but mills are 
all very busy on old contracts and are un- 
able to catch up with the same. Common 
Bars, 1.85¢ @ 1.90¢; Refined do., 1.90¢ 
@ 1.95¢; Plate and Tank Iron, 2.20¢ @ 
2.25¢; No. 24 Sheet, 2.85¢ @ 2.90¢; Skelp, 
1.85¢ @ 1.90¢ for Grooved and 2.51¢ @ 
2.20¢ for Sheared. 


Nails.—The Cut Nail trade continues in 
an unsettled condition, and the prospect 
for improvement is not very encouraging. 
Steel Nails are still quoted at $1.85 @ 
$1.90, 60 days, 2 ¢ off for cash. Jobbers 
are being supplied from other points, and 
some of our manufacturers are buying at 
Wheeling and bringing them here and 
jobbing them out to their trade. They 
say they can buy for less money than they 
can make them. Wheeling manufact- 
urers admit that there is no morey in 
Nails at present prices, $1.80 and less there, 
but they must keep their trade, and besides 
they are nearly all interested in Steel plants 
and make up on other specialties what they 
lose on Nails. A Wheeling manufacturer 
made the remark in Pittsburgh not very 
long ago that not a single keg of Nails 
had gone out of his factory at a profit for 
three years. Wire Nails are in very fair 
demand, but prices have further declined, 


factory, 60 days, 2 ¢ off for cash. 


Wrought Iron Pipe.—There is not so 
much new business, but the mills are all 
very busy and will be for some time to 
come; they are being pressed on every side 
by those with whom they have contracts, 
and it is impossible to meet the wants of 
the latter as promptly as they would like; 
but it is probable that the rush will be 


over with this month. The regular 
monthly meeting of the association 
took place in this city last Wed- 


nesday, but, as wired to The Iron Age 
at the time, there was nothing done ex- 
cepting to reaffirm former prices. The 
November meeting will be held in New 
York. Discounts as follows: Black Butt 
Weld, 474 4; Galvanized ditto, 404; 
Black Lap Weld, 60 4; Galvanized 
ditto, 474 4%; Boiler Tubes, 1% inches 
and smaller, 45 4; 2-inch and larger, 
50 %; Casing, all sizes, 50 4. 


Old Rails.—No sales of Old Iron Rails 
reported recently, in the absence of which 
we continue to quote at $27.75 @ $28. 
There have been no buyers of late in this 
market, and it is said that valley eon- 
sumers are pretty well supplied for the 
present. Old Steel Rails continue dull, 
and it is difficult to quote prices in the 
absence of sales; but there is no mistak- 
ing the fact that the drift for the time is 
downward, 


Structural Iron.—Not so much new 
business possibly, but the mills are very 
busy working on former contracts, with 
which they are well supplied. No change 
in prices. Angles, 2.30¢; Beams and 
Channels, 3.10¢; Tees, 2.85¢; Steel 
Sheared Bridge Plates, 2.65¢ @ 2.70¢: 
Universal Mill Plates, Iron, 2.35¢; Re- 
fined Bars, 1.90¢ @ 1.95¢. 

Steel Plates.—The Plate mills con- 
tinue busy, and are working up to their 
full capacity. No change in prices. Fire 
Box, 4.25¢ @4.75¢; Flange, 3.10¢ @ 
3.20¢; Shell, 2.90¢; Tank, 2.50¢ @ 2.55¢. 


Merchant Steel.—-Manufacturers re- 
port trade as being in a fairly active con- 
dition, with no recent change in prices. 
Tool Steel, 8¢ and upward; Crucible 
Machinery Steel, 43¢ @ 5¢; Open Hearth 
Steel base sizes, 23¢ @ 3¢; Bessemer Ma- 
chinery Steel, 2.35¢ @ 2.40¢; Tire Steel, 
2.50¢ @ 2.55¢ rates. 


Billets and Slabs.—There has been 
very little new business of late, and while 
the market is generally considered weak, 
there has been no quotable change in prices 
fora couple of weeks. We continue to 
quote at $29 @ $29.50 on cars as makers’ 
mill for Billets, and the same quotation 
will answer for Nail Slabs. It is rumored 
that a sale of Billets was made under $29, 
but was not well authenticated, and there- 
fore nut credited. 


Wire Rods—Continue weak, and we 
again reduce our quotations, $41 @ $41.50, 
cash, at mill. There is not much inquiry, 
but offerings are small, as manufacturers 
here continue to use about all their own 
production. 


Steel Rails—Continue dull and prices 
are week. We continue to quote at $30 
@ $31, cash, on cars at works. There 
have been but few new orders placed here 
of late, but both of the mills are well sold 
ahead, and are in avery good condition 
in consequence, aithough both are anxious 
fcr more business. However, cost of pro- 
duction has been reduced but little of late, 
and so far as we know, $30 is bottom 
price, and then only for desirable orders. 


Railway Track Supplies.—There is 
a fair demand, with prices unchanged. 
Spikes, $2.20, 30 days; Splice Bars, $1.95 
@ $2.05 for Iron, and $2 @ $2.10 for 
Steel; Track Bolts, $2.90 with Square 
and $3 with Hexagon Nuts. 
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Old Material.—There is a steady de- 


mand for No. 1 Railroad Wrought, which 
may be quoted at $22.50 @ $23 # net 
ton; Old Iron Axles, $28.50 @ $29; 
Cast Scrap, $15.50 @ $16, gross; Old Car 
Wheels, nominal, at $18 @ $18.50, but 
little demand here of late years; Bloom 
Ends dull at $20 @ $21. No sules re- 
ported of late. 


Connellsville Coke.—The scarcity of 
cars continues, but it is probable they will 
be in better supply before long. Prices 
remain unchanged. Furnace Coke, $2.15, 
on cars at ovens; Foundry Coke, $2.45; 
Crushed, $2.65. Freight rates un- 
changed. 


(By Telegraph.) 


Nothing new in general Iron and Steel 
in additional to regular report; no abate- 
ment in the demand for finished material. 
One of our Merchant Iron firms reports 
orders on their books now that will 
keep them busy for 60 days to come. 
Very few if any of them in condition to 
book orders for immediate delivery. An 
increased demand for Iron is looked for 
soon, as consumers are low in stock and 
will have to replenish. 


Charles E. Pope & Co., successors to 
Thomas G. Boyle & Co., at Pittsburgh, 
Pa., announce that they are prepared to 
fill orders promptly for Soft Sheet Steel, 
cut to sizes, Silica and Fire Clay Brick. 
The Pittsburgh office of the firm is in the 
Penn Building and the New York office 
is at 45 Broadway. 


Lewis Bros. & Co., engineers and con- 
tractors, of Pittsburgh, announce that they 
are prepared to submit plans and furnish 
full information to those who propose to 
engage in the manufacture of Tin and 
Terne Plates. 


Cleveland. 
CLEVELAND, October 13, 1890. 

‘Iron Ore.—The labor troubles at the 
Lake Superior mines have not thus far 
made their effect felt upon the receiptswf 
Ore at lower lake ports, and vessels loaded 
almost to the water’s edge are still arriv- 
ing from Escanaba, Marquette and Ash- 
land in a seemingly endless procession. 
The receipts of new Ore to date exceed 
6,500,000 tons, an amount considerably 
over 600,000 tons in advance of the ship- 
ments at a corresponding period last year. 
It is, of course, reasonable to expect that 
navigation will close earlier this season 
than last, but that the Ore output will 
considerably exceed that of 1889 seems in- 
disputable. The market is quiet, with 
prices very firm. There is a steady de- 
mand for both Bessemers and non-Besse- 
mers, but as a rule the capacity of each 
mine has been fully sold up, and orders, 
except for a few hundred tons of some 
fancy Ore, cannot be filled. A strenuous 
effort has been made to force up lake 
freights, but without success. Vesselmen 
announce, however, that rates for next 
season will be 40 or 50 4 above those now 
prevailing. 

Pig Iren.—There is very little change 
in the situation. Soft Ohio Silvery isstill 
in excellent demand at prices quite as firm 
as those prevailing last week. Forge and 
Mill Irons are in somewhat better favor, 
but the demand is not nearly as good as 
it should be when the energetic demand 
for other Irons 1s taken into consideration. 
It is said that concessions have been made 
in the selling prices for Bessemer Irons in 
order to effect immediate sales. To-day’s 
quotations are: 

Nos.1 to6 Lake Superior Charcoal] $20.00 @ J 
Nos. 1, 2and 3 Bessemer, perton. 17.80 3 J 
17.80 o it 


No. 1 Strong Foundry, per ton.. 
No. 2 Strome Foundry, per ton.. 16.80 


17.80 @ 18.30 
16.80 @ 17.30 
18.00 @ 18.50 


No. 1 American Scotch, per ton. 
No. 2 American Scotch, per ton. 
No. 1 Soft pedi f per ton..... ; 
Mahoning and Shenango Valley 

Neutral Mill Irons, per ton.... 15.00 @ 15.50 
Mahoning and Shenango Valley 

Red Short Mills, per ton..... . 15.50 @ 16.00 

Manufactured Iron.—The market is 
still remarkably active, both Muck and 
Common Bar being in urgent demand. 
Sheets are scarce and valuable; Muck Bar 
at $30.50 @ $31 is selling as fast as it can 
be produced. 


Old Rails.—Prices are less firm and a 
sale at $27.50 is reported, although quota- 
tions are announced as $27 @ $27.50. 


Scrap.—Sales of No.1 RailroadWrought 
at $22.25 @ $22.50 are reported. Old 
Iron Axles are still worth $28; No. 1 
Wrought Turnings, $14 @ $14.50; Old Car 
Wheels, $18, Machinery Cast, $13. 

Nails.— Prices are unchanged, but the 
market is weak. 


New York. 


Office of The Iron Age, 66 and 68 Duane street, t 
New York, October 15, 1890. 


American Pig Iron.—The rather mon- 
otonous condition of affairs that has pre- 
vailed in this market for some consider- 
able time past has been broken by the sale 
of a block of 1000 tons of Tennessee No. 
1 Foundry—Lucy or Ensley brands—-for 
October, November and December de- 
livery, at $16.25 at tidewater. The lot 
was taken by a prominent local consumer. 
That this transaction, at so low a price, 
caused a little excitement among the local 
trade hardly need be stated, as it has all 
along been claimed that the particular 
brands specified, as well as several others 
popular with Eastern consumers, are in 
light supply. However, the facts are ex- 
actly as outlined above. The Iron sold was 
not No. 1 ‘‘ Soft,” as stated in sume quar- 
ters, but strictly No. 1 Foundry, and the 
only extraordinary feature connected with 
the transaction is the very low price. It is 
the general report that no first-class South- 
ern No. 1 Foundry can be had at less than 
$13 at furnace, or $17.25 at tidewater, for 
delivery duriag the balance of the year, 
aud as much as $18 has been obtained for 
one brand where sold on terms easy for 
the buyer. Northern brands of high 
grade Foundry Pig have undergone no 
change, and the general situation is repre- 
sented as being practically the same as for 
some time past, with very little accumula- 
tion of supplies in any quarter, and some 
inroads noted in the quantity of two 
certains brands lying at Perth Amboy. 
Low grade Foundry Pig is plentiful, 
as are also Mill grades, and prices for the 
same are barely steady. In most particu- 
lars the current movement is similar to 
what has been going on for some time 
past, and there are no signs of radical 
change in the general situation. We 
quote $17.50 @ $18 for No. 1 and 
$16 @ $16.50 for No. 2 Foundry, good 
Northern brands; $17 @ $17.50 for No. 1, 
$16 @ $16.50 for No. 2 and $14.75 @ 
$15.25 for No. 3 Southern. 


Spiegeleisen and Ferromanganese.— 
There has been no change whatever in the 
condition of the market. Consumers 
manifest little more than passing interest 
in the offers making, and importers assert 
that the condition of the foreign market 
will not permit any concessions on former 
prices. Twenty per cent. Spiegeleisen is 
quoted at $30.50 @ $31 for German ard 
$31 @ $31.50 for English, and 80 ¢ Fer- 
romanganese at $70 for future delivery. 


Steel Rails.—Transactions in this mar- 
ket have been few and confined to unim- 
portant lots. There are a number of in- 
quiries, but they are chiefly of undesira- 
ble character, or for Rails for delivery 
next year, that agents do not appear in- 
clined to take hold of at the present time. 
The basis of $30 at Eastern mills, this 


year’s delivery, is openly quoted, ang 
doubtless full value. The associated 
manufacturers have decided not to fur. 
nish for publication their monthly state- 
ment of sales and deliveries, <A meeting 
of manufacturers will be held in this city 
on the 22d inst., at which the general 
situation will be discussed and probably 
some action taken in the direction of 
maintaining uniform prices during the 
coming year. 

Steel Billets.—Prices in the Western 
Pennsylvania markets have dropped, and 
the Eastern markets are rather easier, as a 
matter of course. 


Steel Wire Rods.—For Rods, prices 
have varied to no remarkable extent, 
Eastern mill rates are about $43 @ $43.50 
for regular sizes. Special grades have 
brought as much as $45 in small quan- 
tities. 


Structural Iron and Steel. — The 
situation in this branch is unchanged. 
New business is not on a remarkably large 
scale, yet enough comes up to keep the 
market in fairly good form and prices are 
steady. We quote at 2.25¢ for Talore 
Mill Plates, delivered; 2.10¢ @ 2.25¢ for 
Angles; 2.60¢ @ 2.70¢ for Tees, and 3.1¢ 
for Beams. 


Old Rails.—Inquiries from the West 
are still on the market, but no important 
business has resulted, and buyers’ and sell- 
ers’ views are for the most part as far 
apart as they were a week ago. About 
300 tons of foreign Tees were sold at $26, 
delivered at Philadelphia. A lot on the 
spot could have been secured at $25.50, in 
store, but buyers would not go above 
$25.50, f.o.b. cars. 


Scrap Iron.—In Wrought Scrap there 
has been little doing. A small quantity 
went at $21, which price is 50¢ to $1 be- 
low holders’ present ideas. A lot of 800 
tons foreign, afloat, has been offered at 

22, but was withdrawn on receipt of 
documents showing that the consignment 
included a considerable amount of Fish 
Plates. Car Wheels were offered at $18 
here. 


Warrant Stocks.—The Amencan Pig 
Iron Storage Warrant Company report -as 
follows: 

Tons. 
Stock in yard, October 9..........cceeees 65,400 
Put in yard seven days ending Octo- 


Total 
Withdrawn seven days ending Octo- 
MP Doro cc eeveke ca rsevnconceCadesnconss 200 


Net stock in yard, October 15............ 65,300 


Metal Market. 


Pig Tin.—There has been a steady 
downward movement in prices in both this 
and the foreign markets, with the outcome 
a decline of about 14¢ #@ Ib here and £2 
® ton in London. In the foreign market 
transactions in futures have been liberal 
the past few days, but local speculation 
has continued spiritless, and operators 
manifest a very cautious tendency. Some 
authorities assert that the decline is 
due in a good measure to manipula- 
tions, and that a larger portion of 
the supply received here has been dis- 
tributed. Itis obvious, however, that the 
local supply is ample for present wants. 
The short interest, apparently, is unim- 
portant and afford little or no opportunity 
for a squeezethis month. Straits has been 
sold on the spot to the extent of 20 tons 
at 214¢ @ 214¢ in 5-ton lots, and at 22¢ 
in smaller quantities, while sellers’ option 
the balance of the month was offered at 
21.15¢, and November and December at 
214¢, net cash. Shipments from the 
Straits during the first half of October 
were 1250 tons to Great Britain and 275 
tons to the Continent. 
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Pig Lead.—Domestic has been sold in! tion. Lack of cars is a source of com- 


carload lots at 5.90¢ and in smaller quan- 
tities at as high as 6.05¢, on the spot. 
Some sales were made at 5$¢ for deliveries 
a short time ahead, but sellers are not 
offering futures now except in a very cau- 
tious manner, and assert that supplies 
will be short up to the end of the year. 
There were moderate offers at 54¢ Novem- 
ber and 5%¢ December delivery. Foreign 
may be secured at 5}¢ @ 5.30¢ for Novem- 
ber and December delivery, but no im- 
portant quantities appear to be taken, and 
cable quotations reflect no unusual demand 
in the European market. About 150 tons 
went at 54¢, early shipment. 

Copper.—In this metal there has been 
little doing, and the general situation at 
the present time is practically the same 
as noted last week. The larger consum- 
ers, to all accounts, have their wants for 
the next ten weeks well cared for, and 
other buyers are taking no _ impor- 
tant quantities. Supplies are offered 


from first hands reservedly, but there | 
| stronger. 


is evidently more Copper _avail- 


able in one quarter or other than is) 


needed at present, and prices are not re- 
markably firm. Lake Superior product is 
quoted at 164¢ @ 17¢. Arizona can be 
secured at 153¢ and Common Casting 
Copper at 14¢ @ 144¢, according to brand. 

Spelter.—Transactions involving more 
than single carload lots have been very 
few and the demand has shown little 
spirit. The situation from the supply 
standpoint remains very strong, however, 
and prices are held at 5.90¢ @ 6¢ for prime 
Western brands. 

Antimony.—Outside of the ordinary 
jobbing movement there has been little 
doing. Prices are barely steady at 183¢ 
@ 19¢ for Hallet’s and 21}4¢ for Cook- 
son’s. 


plaint sometimes retarding shipments. 

The Philadelphia and Reading Coal and 
Iron Company report their trade as being in 
good condition. Forty-five of their collieries 
are working steadily and are finding a 
ready market for their output. The three 
that are idle cannot be started at present, 
as one, the Buck Ridge, has been flooded 
to extinguish an inside fire, and the other 
two are undergoing extensive outside re- 
pairs and are having new inside workings 
opened, 

The resolution adopted by operators a 
week ago to limit production to 3,500,000 
tons is being adhered to so far as known, 
and it is likewise claimed that prices are 
maintained, that is to say, September 

rices, for it does not appear that any 
important sales have been made at the 
October advance. Quotations are: Stove, 
$4.30; Egg, $4.05; Chestnut, $3.95 ; 
Broken, $3.75 ; Pea, Free Burning, $2.60 
@ $2.75, f.o.b. Both Peaand Buckwheat 
are more in demand and prices are 
The meeting to discuss prices 
was adjourned to October 18. The Phila- 
delphia Ledger says: ‘‘ Many of the an- 
thracite operators report having already 
orders booked to take up the entire out- 
put of their collieries for this month, and 
some of them are deglining to accept ad- 
ditional contracts excepting subject to any 
further advance in prices that may be 
'made, to take effect next month.” 
| The official report of production for the 
week ending October 4 shows a total of 





839,782 tons, and for the year 25,810,000 
tons, a decrease of nearly 500,000 tons 
/compared with 1889. The Pennsylvania 
Railroad reports 221,000 tons for the week 
|and Reading 190,000 tons. The Reading 
| is preparing to open new shipping docks 
jat Perth Amboy, to be named “Port 
| Reading.” When 25 miles of road are 


Tin Plate.—Businvess has been rather) pyilt from Bound Brook and the new 
slow throughout the week. Some outside | terminals finished the Coal shipping busi- 
lots of Cokes went at irregular prices, but | ness will be removed from Port Liberty. 


holders generally are firm in view of 


the strong position of 
market. 
the spot are as follows: Coke Tins 


—Penlan grade, IC, 14 x 20, $5.50; J. B. 
grade, do., $5.50. Bessemer do., $5.50 
Stamping Plates—Bessemer Steel, Coke 
finish, IC basis, $5.40; Siemens 
Steel, IC basis, $5.50; IX basis, $6.50. 
IC Charcoals—-Calland grade, IX, —— ; 
Melyn grade, $6.124; for each additional 
X add $1.50; Allaway grade, $5.50; 
Grange grade, $5.85; for each additional 


X add.$1. Charcoal Ternes— Worcester, 
14 x 20, $5.50; 20 x 28, $11; M. F., 
14 x 20, $8; do., 20 x 28, —-—-; Dean 14 


x 20, $54; do., 20 x 28, $10.25; D. R. D. 
grade, 14x20, $5; do., 20x28, $9.874; 
Mansel, 14 x 20, $5.124; do., 20 x 28, 
$10; Alyn, 14 x 20, $5.124; do., 20 x 28, 
$10.25: Dyffryn, 14 x 20, ——; do., 
20 x 28, $10.50; Wasters—S. T. P. grade, 
14 x 20, $4.65; do., 20x 28, $9.50; Aber- 
carne grade, 14 x 20, $4.60; do., 20 x 28, 
$9.50. 





New York Metal Exchange. 


The following sales are reported: 
MonpaAy, October 13. 


25 tons Tin, October. ..................21.50¢ 
TUESDAY, October 14. 
10 tons Tin, October............ .... ...-21.35¢ 
TP COME Tite, CHOCO Sisk cs cvcccces cccces 21.25¢ 
10 tons Tin, December.... .. .. ...... 21.30¢ 
WEDNESDAY, October 15. 
20 tons Tin, October............ .....ee 21.30¢ 
10 tons Tin, December .............. . . .21.d0¢€ 





Coal Market. 


The more confident feeling in the An- 
thracite Coal trade lately observed is un- 
changed, there being a good inquiry with 
large deliveries for former orders, restricted 
only by the cars available for transporta- 


|Anthracite carrying company. 


| 
| 
| 


Bituminous Coal is reported more act- 


‘ the foreign | ive and in more demand, partly on ac- 
Quotations for large lots on’ count of possible labor troubles. Cars are | 


difficult to be had. Prices are firmer. 
Cumberland reports for the week 84,000 
tons. 

The Reading car shops are working ex- 
tra time. 

Important discoveries af Bituminous 
Coal are reported in Minnesota. 

The Interstate Commerce Commission 
will begin an inquiry into the complaint 
of J. C. Haddock against the Dela- 
ware, Lackawanna and Western Rail- 
road, in Philadelphia, on October 21. 
Mr. Haddock will endeavor to show 
that it is impossible for him as 
miner of Coal to compete with the rail- 
road, which is both a miner and carrier of 
coal; that while he may lose 25¢ a ton on 
every ton of coal produced, the railroad 
company will make $1 a ton for hauling 
the Coal, and can therefore afford to incur 
a small loss in its mining department. 
This is said to be the practice with every 
Rumors 


| are current of an expected dicision in the 
\long pending case of Coxe Brothers. 


—-—_——. 


Imports. 


Hardware, Machinery, 


Barbour Bros. & Co., Mach’y, cs.. 2 
Boker, Hermann & Co.. Arms, ¢s., 49 
Field, Alfred & Co., Mdse., cs., 40; Anvils, 85 
Folsom Arms Co., Mdse., cs., 15 
Godfrey, C. J., Arms, cs., 4 
Hartley & Graham, Mdse., cs., 23 
King, Hezekiah, Mdse., case, 1 
u, J. H. & Co., Arms, cs., 10 
Meacham Arms Co., Mdse, cs., 13 
Prosser, Thos. & Son, Mdse., cs., 91 
Rotterdam 8. 8S. Co., Arms, cs., 4 
Remington Paper Co,, Mach’y, pgs., 11 
Ruppel & Co., Mach’y., case, 1 
rene Daly & Gales, Mdse., cs., 12; Arms, 
ca., il. 
Werlemann, H., Arms, ¢cs., 11 
Wiebusch & Hilger. Mdse., 20 
Witte, John G. & Bro., case, 1 
Wyman, Chas. & Co., Mdse., cs., 2! 
Order—Mach’y, pgs., 18; Nails, kegs, 267 


&e. 





| 


| Secretary Windom, offering until further 








Financial. 


The week opened with a circular from 


notice to redeem any of the $70,000,000 
44 % bonds with interest in full to maturity 
without rebate. The amount of these 
bonds outstanding October 1 was $69,826, - 
000. This offer and the reasonable ex- 
pectation that imports will fall off under 
the new tariff impart a feeling of in- 
creased security respecting the future of 
money. The loan market was moderately 
active, but firmer. The supply came 
chiefly from bankers’ balances and from 
lenders who are not disposed to lend for 
definite periods. The demand for time 
money was good, but the supply was not 
liberal, and one feature was loaning by 
some of the foreign bankers on contracts . 
arranged to mature in January, when a 
demand for money with which to pay 
duties on goods in bond, which must 
be withdrawn by February 1, is expected 
to be so urgent that renewals can be made 
at better rates. Nothing was done below 
6%. Banks generally took care of their 
regular customers of the mercantile class, 
but heavy demands for currency from 
country banks induced careful discrim- 
ination, more especially in view of the re- 
duced bank reserves and the exceptional 
conditions now presented. The mysteri- 
ous absorption of money recently noticed 
is remarked upon as follows: ‘* No one 
would have deemed it possible that, 
within three weeks after the Treasury 
had suddenly distributed $60,000,000 of 
currency in special disbursements, the re- 
serves of the New York banks should ex- 
hibit a surplus of only $3,000,000; and 
yet that very fact now faces us. The 
money has gone into circulation, compara- 
tively little of it having reached this cen- 
ter, and yet the drain on this city has been 
and still remains extraordinary.” On the 
other hand, it must be observed that 


|}money is already coming back from the 


South, and that the Treasury is paying 
out more money than it takes in; added to 
which there is to be an unlimited supply 
of money from the payment of $68,000,000 
44s from the circular of the 9th inst. 
Already the surplus at Washington is ac- 
cumulating nearly or quite to $70,000,000. 
The weekly bank return showed a loss of 
$9,924,400 in cash and of $8,355,975 in 
surplus reserve, making that item $3,155, - 
225. 

The depressed condition of the Stock 
Exchange markets evokes free remark on 
the part of brokerage firms and bond 
speculators, who volunteer various ex- 


q | Planations satisfactory neither te them- 


selves nor the general public. Bear raids 
and disquieting rumors were the conspicu- 
ous feature. A certain degree of support 
came from the efforts of the trunk line 
presidents to advance rates of freight, and 
favorable results were expected from a 
meeting called for this week, but alto- 
gether there was a considerable liquidation 
of long stocks for home and foreign ac- 
account. The selling of Sugar Trust was 
quite noticeable, and on Monday there was 
a break in Northern Pacific. The Villard 
stocks were influenced by the heavv loss 
in specie by the Imperial Bank of Ger- 
many. On Tuesday the downward move- 
ment was accelerated by heavy selling on 
London account and an expected advance 
in the Bank of England rate. The Clear- 
ing House Association decided the question 
of clearing for outside banks by adopting, 
with some modifications, the minority re- 
port submitted some time ago, which 
practically makes no change beyond the 
establishment of a fee to be paid by the 
outside bank. Exports for the week 
16,000,000, a gain of upward of $7,000, - 
000 over the previous week. 

The decline in the price of silver is 
causing annovance among the silver men. 
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It is less than two months since the Silver 
act went into effect, and only seven weeks 
since the Director of the Mint was paying 
$1.20} #@ ounce, but since early Septem- 
ber the price has steadily fallen. Mean- 
while reports continue to be received of 
increased silver production, and the Treas- 
ury is likely to be flooded with silver for 
along time to come. The champions of 
silver will undoubtedly renew the demand 
for free coinage with more agressiveness 
than ever at the coming session of Con- 
ress. 
United States bonds are quoted as fol- 
lows: 


U. 8. 434s, 1891, registered......  ..... ... 10444 
U. 8S. 44s, 1891, coupon............ . ; 0414 
eee eer 4 
U. 8S. 4s, 1907, o_o Se ee ee 3 
U. BS. Currency Gh. IBES 1... cecccccsescces 113 





British Iron and Metal 
Markets. 


[Special Cable Dispatch to The Iron Age. | 
Lonpon, WEDNESDAY, October 15, 1890. 

Operations in Pig Iron Warrants have 
been on a large scale, and prices have 
fluctuated considerably, dropping under 
the effect of realizations to 50/ for Scotch, 

7/ for Cleveland and 57/44 for Hematite. 
There has been considerable selling by 
holders who purchased quite freely a short 
time ago, in anticipation of strikes, and 
there is also some indication of reopening of 
‘‘bear” accounts. The large decrease in 
stocks and damping of furnaces is greatly 
disturbing the Finished Iron and Steel 
trade. Steel Ship Plates are now quoted 
at £6. 15/, f.0.b. Barrow, but there has been 
no change on other Steel or Manufactured 
Iron prices. 
to 50/6 for Scotch, 47/ for Cleveland and 
58/ for Hematite. 

Block Tin prices have gradually re- 
ceded, going to £98 for prompts and £97 
for three months’ futures. Realizations 
by holders have relieved the stringency in 
available spot supplies, but the large con- 
sumption and reduced reserves, it is ar- 
gued, are bound to strengthen tbe market 
again, unless heavy supplies arrive within 
the next fortnight. 

Outside speculation in Copper has been 
very moderate, and prices for Merchant 
Bar prompts have dropped to £57. 5/. 
The bulk of the available supply remains 
in strong hands, however, and is firmly 
held. The trade demand continues large. 

There has been heavy buying of Tin 
Plate for the ’Frisco market and prices 
have further advanced, with the demand 
still good, particularly on ordinary Cokes, 
for which 17/6 is now generally asked by 
makers. Buyers are still eager. Most 
makers having sold far ahead find orders 
for near delivery difficult to fill. Ship- 
ments have been very heavy the past week. 

Scotch Pig Lron.—There is very little 
business, and the situation is still such 
that reliable prices cannot be quoted. 


. 1 Cojtness, f.0.0. Glasgow jones 


} 
No. 1 Summeriee, = . a 
No.1Gartsherrie, “ “tions ie 
No. 1 Langioan, » aaa eels ‘es 
No. 1 Carnbroe, vi i sa iliac twats rs 
No. 1 Shotts, — at Leith... ...... 5 
No. 1 Glengarnock, ** Ardrossan. ........ | z 
No. 1 Dalmellington, “ ingen 

No. 1 Eglinton, “ Pe screed j 


Steamer freights, Glasgow to New York, 2/, 
nominal]; Liverpoo! to New York. 10/. 


Cleveland Pig.— Business has been 
slow and prices are unsettled, with makers 








Warrants improved to-day | 


asking 49/ for No. 3 Middlesborough, 
f.o.b. 

Bessemer Pig.—Prices are very irregu- 
lar, but there is a good business. Makers 
quote West Coast brands, Nos. 1, 2 and 
8, at 59/, f.o.b. shipping port. 


Splegeleisen. — The market remains 
firm and there is still a fairly active de- 
mand. English 20 ¢ quoted at 102/6, f.o.b. 
shipping port. 

Steel Rails.—Business is fair and prices 
remain steady. Heavy sections quoted at 
£5.2/6 and light sections £5.17/6 @ £6, 
f.o.b. at N. W. England shipping point. 

Steel Blooms.—The demand is fair 
and prices show slight fluctuation. Makers 
quoteat £4. 7/6 for? x 7, f.0.b. at N. W. 
England shipping point. 

Steel Billets.— Demand has been mod- 
erately active and prices remain firm. 
Bessemer, 24 x 24 inches, £5, f.o.b. at N. 
W. England shipping point. 

Steel Slabs.—There has been no change 
in prices. Demand is fair. Bessemer 
quoted at £5, f.o.b. at N. W. England 
shipping point. 

Old Iron Rails.—There is a fairly act- 
ive demand and prices remain steady. 
Tees quoted at £3. 2/6 @ £3. 5/ and 
Double Heads £3. 5/ @ £3. 10/, f.o.b. 

Scrap Iron.—Business is fair at former 
prices. Heavy Wrought quoted at £2. 
7/6, f.o.b. 


Crop Ends.—The market remains un- 
changed. Bessemer quoted at £3. 2/6 @ 
£3. 5/, f.o.b. 


Tin Plate.—Sellers are holding firmly 
at advanced prices, but the demand is 
less active. We quote f.o.b. Liverpool: 


1C Charcoal, Alloway grade........... 18/ @18/3 
IC Bessemer Steel, Coke finish pede: ae f 


IC Siemens = 17/6 @ 17/9 
Ser eee: Es 6 MD, pop anevencsesecxes i/ @178 
Charcoal Terne, Dean grade.... ...... 16/3 @ 16/6 


Manufactured I[ron.—There has been 
less doing in this line, but prices have un- 
dergone no change. We quote, f.o.b. 
Liverpool : 


Staff. Marked Bars...... .. ....... @ 900 

“ Common “ a i. eS 
Staff. BI’k Sheet, singles... 8 0 0 @ 8 2 6 
Welsh Rars (f.o.b. Wales)... 6 7 6 @ 610 0 


Tin.—The market shows better tone to- 
day. Straits sold at £97. 10/, spot, and 
£96. 10/ @ £97. 10/ for three months fu- 
tures. 


Copper. — Demand is momentarily 
moderate and prices are irregular. Mer- 
chant Bars quoted at £57. 5/, spot, and 
£58 three months futures. Best Selected, 
£66. 

Lead.—The market fairly active and 
firm. Quoted at £14. 7/6 @ £14. 10/ 
for Soft Spanish. 

Spelter.—Prices have averaged some- 
what lower on a moderate demand. 
Quoted at £24. 10/ for Ordinary Silesian. 


— TT 


A Chicago Jewish Training School. 





The Jewish Training School, of Chi- 
cago, will open its doors October 20. The 
new building will be dedicated October 
19. This building is situated in Judd 
street, between Clinton and Jefferson. It 
isof brick, four stories and a basement, 
and has been designed especially for the 
purpose of giving the poor children of the 


neighborhood an education, in which it 
will be attempted to train their hands 
along with their minds. Between 800 and 
1000 children have already enrolled their 
names as prospective pupils, and the regis- 
tration is not yet over. 

This school is a unique social instity- 
tion, and promises to work a small revo. 
lution in the Jewish quarter of Chicago,: 
Five or six years ago a number of ladies 
interested themselves in the education of 
Jewish girls in domestic economy, hoping 
thereby to influence the homes of the chil- 
dren—to teach the mothers through the 
daughters. A small school was started, 
and some 16 or 17 girls were taught the 
virtues of good cooking at an annual ex- 
pense of between $1500 and $2000. This 
experience brought the ladies into contact 
with an enormous population which 
needed their civilizing influences. Mrs, 
Leon Mandel was one of the foremost 
workers in this field, and her husband 
promised $20,000 on condition that an 
equal sum be raised for the establishment 
of a school. The money was quickly 
raised, and two years ago the Jewish 
Training Society was formed. Property 
was at once purchased in the center of the 
Jewish colony, and the erection of the 
building was commenced. It is just 
reaching its completion. Mr. G. Bamber- 
ger was engaged to take charge of the in- 
stitution. For the last 11 years he has 
been the head of a similar school in New 
York, established under the auspices of 
the United Relief Work Society for Ethical 
Culture. This school has never had more 
than 400 pupils, and the field in Chicago 
is much larger. 

Mr. Bamberger has already gone to 
work. The number of pupils who have 
presented themselves is greatly in excess 
of the expectations of the founders of the 
school. About 80 per cent. of the pupils 
are the children of Russian Jews; 15 per 
cent. are from Polish parents; the other 5 
per cent. are of German, Hungarian, 
or English parents. An inconsiderable 
number are French. Many of the parents 
and some of the children spesk no lan- 


guage other than a composite jargon of 


ussian, Hebrew, and German, to which 
they are beginning to add English. This 
language has no grammar and no litera- 
ture. 

The school will be organized with three 
divisions, the kindergarten, the primary 
school and the grammar school. The 
course is 11 years, and it is proposed to 
add a high school next year that will in- 


crease the course to 14 years. Fourteen 


teachers have been engaged and three or 
four more will probably be employed. 
The primary schools will be taught by 
class teachers, but in the higher grade 
special branches will be taught by special 
instructors. In all classes, from the kin- 
dergarten up, manual training will be 
connected with the class work. No trade 
will be taught, but the rudiments of all 
trades, a knowledge of materials and the 
correct use of tools will be carefully in- 
stilled. For this purpose the building 1s 
thoroughly equipped with mechanical 
appliances, including wood and metal 
turning tools, worked by steam, a room 
for modeling in clay and plaster, a car- 
penter shop, &c, Geometry will be taught 
In connection with free-hand drawing. 
Chemistry and physics will be taught 
through work in the laboratory. The 
building also contains a gymnasium and 
an assembly room. Bathrooms form an 
important feature of the school. The in- 
stitution is not sectarian in any respect, 
but will receive children of Christians as 


well as Hebrews. Tuition is entirely free. 


cn 

The new ocean steamers to come out 
next season on the New York route are 
the Spree, from Bremen; the Prince Bis- 
marck, from Hamburg, and the French 
steamer La Touraine. 
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Condition of Trade. 


RADE continues in good volume and 
T with a ccnfident feeling in regard to 
the future. From the reports which are 
given below it will be observed that in 
nearly all of the Hardware centers repre- 
sented business is in a very satisfactory 
condition, being in many instances better 
than usual at this season. Prices on im- 
ported goods have generally been ad- 
vanced in accordance with the provisions 
of the new tariff, and there is a disposi- 
tion on the part of American manu- 
to advance their compet- 

There seems, indeed, to 
be a tendency toward advances in 
some directions where the increased 
cost does not justify them, and at the 
present time this disposition seems to give 
a certain strength to prices of many goods. 
It will be the part of wisdom for the trade 
to scrutinize closely announcements of ad- 
vanced prices, as it is not unlikely that 
under this impulse certain advances may 
be made which will prove to be only tem- 
porary and nominal. In the following 
pages there are a number of changes in 
price, revisions of liste, advices in regard 
to consolidations, &c., which are deserving 
the attention of the trade. 


facturers 


ing lines. 


Chicago. 
(By Telegraph.) 

The activity in the Hardware trade con- 
tinues to be almost unprecedented. Job- 
bers are forced to utilize every available 
space in their immense house. Floor 
space for laying out goods is at a pre- 
mium. Desks are shoved into corners 
and bookkeepers are compassed in smaller 
quarters. New goods are seldom shelved 
as they come in for want of time. Stocks 
are continually broken, and uncompleted 
orders are numerous and troublesome. 
Winter goods of every description are 
going out in large bulk. The demand 
for Cutlery is heavy and _ increasing. 
Shelf stock, such as Locks, Butts, 
Latches, Padlocks, Bolts and Sash Bal- 
ances, are undiminished in demand, while 
the call for Tools, Stove Pipe, Coal Hods, 
Kitchen Utensils and heavy Hardware of 
all descriptions is increasing. Prices on 
Cutlery are advancing, on account of the 
increased tariff. Collections are good. 

St. Louis. 

The market has been unusually active 
during the past week. The City has been 
crowded with visitors, many of whom 
were Hardware merchants, and a majority 
of them left good sized orders behind. 
The demand from outside territory has 
also been large, and a comparison with last 
year’s business shows a healthy increase. 
Builders’ Hardware has had a large sale 
throughout the entire season. Wire Nails 
and Barb Wire are moving quite freely, 
and the demand for Shelf Hardware is 
well up tothe average. Taking all things 
into consideration, the trade at large are 
well satisfied with the condition of trade, 


and are looking forward to a large fall and 
winter business. 
San Francisco. 

Huntineton—Hopkins Company—Re- 
port business substantially as at their last 
advices, its volume being good and orders 
coming in freely, both from travelers and 
also from dealers direct. This condition 
of things is likely to last until the rainy 
season sets in. Collections continue good. 


Portiand, Ore. 

Foster & Rospertson.—The volume of 
trade still continues good, each month 
showing a slight increase over the former 
one. ‘Travelers’ orders are about as they 
have been for the month past, while mail 
orders are somewhat better. The Exposi- 
tion of the North Pacific Industrial Asso- 
ciation, now in progress in this city, is 
bringing in an unusually large number of 
visitors, which has added somewhat to 
the trade for the last two weeks. Values 
are decidedly unsettled; at least on such 
goods as are affected by late tariff legis- 
lation, and in sympathy other goods not 
so affected are inclined to stiffen. Both 
importers and jobbers are completely at 
sea as to what price to ask, or whether it 
is best to sell at any price. Several sharp 
advances have been made in Solder, Pig 
Lead, Bar Lead and Shot, and there is a 
strong disposition to advance the price on 
Tin Plate, which is only held in check by 
ignorance of just what the advance is 
under the new tariff, and fear as to the 
effect of the unusually large importation 
now on the market and under way. Wos- 
tenholm Cutlery is very generally being 
held at an advance of from 10 to 20 per 
cent., while there is a disposition to de- 
cline orders for Wilson’s Butcher Knives, 
unless at like advance. Without any 
united action on the part of jobbers, 
there has been a very general advance 
on Stamped and Pieced Tinware, prices 
now ranging about 10 per cent. above 
quotations of two weeks ago. Col- 
lections are opening in fine shape so far 
this month, and if present indications 
should be accepted there will be no finan- 
cial stringency on the Pacific Coast this 
fall. A slight decline of 2 cents per 
bushel in the price of wheat, however, is 
very liable to give matters a complete 
turn, as farmers are evincing a strong de- 
termination to hold for recovery of prices, 
and some for even higher prices. This 
will have a natural effect of keeping the 
country merchant out of his money, and 
the jobber, in turn, will be called upon to 
carry the merchant. 

Baltimore. 

CarLin & Fu_ton.—Trade is still fairly 
active, comparing favorably with the same 
season last year. We are pleased to note 
that remittances from the South are 
greatly improving, though we regret to 
hear of a greatly reduced cotton crop in 
southern Georgia, on account of the ex- 
cessive rains, which may possibly affect 
collections in that section. “Now that the 
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Tariff bill has been signed prices will be 
adjusted accordingly, though the ad- 
vances in many lJines—notably so in the 
cutlery of Rodgers’, Wolstenholm, Need- 
ham Bros’. brands, and in Belgian Guns— 
had been anticipated and announced some 
time before. The Nai] market continues 
firm, and we have been advised of further 
advances in Shot, with a possibility of its 
still going higher. There are very few 
other changes to mention, and we suppose 
that business will continue on the even 
tenor of its way until toward the close of 


the year. 
Cleveland. 


Tue W. Brneuam Company.—The gen- 
eral Hardware trade continues to be decid- 
edly active. The travellers’ orders show 
an assortment of goods that is quite satis- 
factory, and which denotes that the general 
trade among the retailers must be good. 
The demand for Tin Plates has been par- 
ticularly large, notwithstanding the quite 
material advances. Nails are quoted at 
slightly better prices, Cut being sold 
from stock at $1.85, Wire $2.45, rates. 
Barbed Wire orders are fairly numerous at 
$2.95 for Painted, $3.45 for Galvanized. 
The outlook for the balance of the year is 
good. Money market still rather tight; 
collections fair, 

St. Paul. 

FARWELL, Ozmun, KrrK & Co.—Trade 
is fully up to the average for this season 
of the year, and collections show a con- 
siderable increase over last year. Welook 
for a very satisfactory fall business. Sea- 
sonable goods are selling freely, with 
very little disposition to cut. 


Philadelphia. 

SuPPLEE HARDWARE Company.—The 
state of the trade remains practically un- 
changed, and prices continue generally 
firm. The new list on Wostenholm 
Pocket Cutlery has been adopted, as has 
also the new list on Wostenholm, Worth 
and Butcher’s Razors. The new list on 
Wilsoa and Worth Butcher Knives and 
Butcher Steels has gone into effect. Peter 
Wright’s Anvils have advanced 1 cent per 
pound. Guns have advanced to conform 
to the change in the new Tariff law. Many 
kinds and makes of Pistols have not only 
advanced, but are very scarce. The new 
list on Halter Chains has been adopted. 
On domestic goods, Clothes Wringers 
have advanced in price. All kinds of Tin- 
ware has advanced, and there is a stiffen- 
ing in the price of Eastern Carriage Bolts. 
Saws that have heretofore been sold at net 
prices have advanced, and the cheaper 
grade of Table Knives and Forks has ad- 
vanced about 50 cents per gross. It is 
surprising to most of the trade that articles 
like Barb Wire, Cut and Wire Nails re- 
main at the present low prices; especially 
is it surprising that Strap and T Hinges 
remain at the present low prices, taking 
into consideration the iron market. The 
increased production of iron is rapidly 
taken up. The trade will remember that 
during the scarcity of iron during the 
years of 1879 and 1880 it was then sup- 
posed that sufficient Pig Iron was pro- 
duced to supply the demand, and it was 
only a speculative ‘‘ corner,” but when we 
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take into consideration that the produc- 
tion of Pig Iron in the year of 1879 was 
less than 4,000,000 tons, as against 10,000, - 
000 at the present time, without any accu- 
mulation, the magnitude of the business 
is well shown, and with this showing it 
has no doubt prevented advanced prices, 
but the various uses to which iron is now 
adapted thus far prevents any great 
accumulation. Those who have carefully 
looked into the iron market were even 
themselves astounded when the assertion 
was made before the Iron and Steel Con- 
ference that the world would require 35,- 
000,000 gross tons of iron in the year 1900, 
basing the increase on the natural increase 
of the country, together with the new uses 
to which iron would be applied. If these 
remarks are correct, we may naturally 
look for an increased scarcity of iron in- 
stead of an overproduction for the next 
few years to come. Improved devices and 
improved machinery have of course ma- 
terially assisted in cheapening the prices 
of many kinds of goods which depend 
principally on raw material. Neverthe- 
less, these goods are very low, without 
much profit tothe manufacturer, and with- 
out areal appreciation of the facts of the case 
on the part of the consumer. Stocks in the 
hands of the jobber in this market con- 
tinues fair. Only in certain kinds of goods 
is there a scarcity. It is necessary for the 
jobbers to watch their stocks of Hardware 
more carefully than heretofore, as the re- 
tail trade are not satisfied unless they have 
immediate shipment of their orders. 


Louisville. 
W. B. BeLtknar & Co.—Business has 
been somewhat affected by the wet weather 
south of us in the cotton belt, and by the 


very close money market near at home. | 


Country and Southern banks have never 
made such drains upon their correspond- 
ents as this season. The national bank 
statement, just issued, shows a large 
amount of money under re-discount, much 
more than usual even at this season of the 
year. The large crops South and the in- 
creased volume of business have called for 
more money than in previous years, but 
this demand should not be unexpected or 
regretted; it should simply suggest to the 
capitalist that the South is a desirable 
field for lending his money. Bank rates 
for commercial paper are firm at 7 per 
cent., insiders with good collateral may 
get it at 6, while for small amounts and 
outside custom 8 per cent. is sometimes 
asked. We hardly look for much relief 
from this financial stringency till the 
cotton crop is sold and realized on. Mean- 
while business is brisk and prices well 
maintained. The following peculiar feat- 
ures may be noticed in the market, namely, 
that base sizes of Common Bar Iron are 
selling as high as base sizes of Steel Nails, 
if not $1 aton higher. Old Iron Rails are 
selling within $2 per ton of new Steel 
Rails. Muck Bar is about the same price 
as Steel Slabs. While Pig Iron is exception- 
ally weak, according to the statement of all 
brokers, and has next to no sale, Bar Iron 
is stronger, and there is a better demand 
for it than we have known for years. 
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Sheet Iron is in somewhat more abundant 
supply, the mills having anticipated a 
rather heavier consumption than has taken 
place. Galvanized Sheet continues short. 
All metals are firm. Foreign Cutlery has 
been advanced as a result of the new Tariff 
bill. 
Wire Nails. 


HE VOLUME of business in this mar- 
ket during the past week has been 
moderate, but prices are without especial 
change on the basis of $2.40 at mill. The 
manufacturers are apparently more de- 
sirous than they have been to book orders, 
and the tone of the market is not quite so 
firm as it was a few weeks ago. 

Chicago (By Telegraph).—The market 
practically recovered from the weakness 
noted a week ago. For a few days prices 
were shaded, but jobbers claim that they 
are not now sold at less than $2.55 in car- 
loads, and $2.60 out of store. Manufact- 
urers are asking $2.424 to $2.45, Chicago, 
and few, if any, sales are made at less 
than this price. The demand is very good 
for this time of the year. 


Cut Nails. 


HERE has been no change in the New 
York market since our last report. The 
volume of business is not heavy, but the 
general tone of prices is good. A meeting 
of the Eastern manufacturers will be held 
on October 17 and their action is awaited 
with interest. It is a matter for congrat- 
ulation that the prices established by them 
at their last meeting have been so regularly 
maintained. Quotations for Iron Nails 
are as follows: $1.80 at mill, $1.90 at dock, 
$2 from store. For Steel Nails 10 cents 
is to be added to the above figures. 
Chicago, (By Telegraph).—Wheeling 
mills are asking $1.90, Chicago. Some 
jobbers quote $1.90 in small lots and 2 
per cent. off in carload lots, and others 
$1.95 in any quantity. 
Barb Wire. 

HERE is in this market a somewhat 
T improved demand, but the volume 
of business not especially large. 
Prices are steadily maintained, with rather 
a firm tone, 


is 
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where struck, which has caused a great 
scarcity of coal. In Melbourne this has 
become so bad that most of the factories 
have been obliged to shut down, and the 
gas supply has been cut off except for use 
in dwellings, the stores, churches, places 
of amusement, &c., being obliged either 
to close or use other means of lighting 
Although Sydney has been more fortunate 
thus far, the prospects are that the supply 
of gas will be cut off and that most of the 
factories will be obliged to shut down 
owing to the scarcity of fuel. 

The shipping interests were, of course, 
the first to suffer, and although a few 
vessels are being loaded and discharged 
by non-union men, the shipping accomo- 
dations are very limited. The importers 
at Sydney have been obliged to send their 
staff of clerks, salesmen and porters to 
unload cargoes consigned to them, and 
there is a report that union draymen will 
refuse to cart goods discharged in this 
way. So little trade is being done at this 
point that we are advised that several 
iarge houses have laid off a number of 
their employees, and other houses intimate 
that they will be obliged to do likewise 
unless the strike comes to an end soon, 
The stores are described as being deserted 
and the streets as having a noliday ap- 
pearance, being filled with men lounging 
about who are usually hard at work. 
When this state of affairs is likely to end 
it is impossible to say. 

In the South African markets heavy 
bank failures have made credits quite un- 
certain, and many of the commission 
houses in New York are holdiag orders for 
further developments. 

The freight market continues as last re- 
ported, The steamship Karlsrule closed 
on the 8th. She is expected to reach the 


| Australian market at about the same time 


as the first steamer that left, the Prodano, 
and she carries freight about 3 to 4 cents 
per cubic foot cheaper. In the Argentine 
Republic nothing is being done yet. Mer- 
chants here report that they cannot ship 
goods until a better state of affairs exists 
than at present. 

South American and Mexican business 


Quotations continue to be is referred to in a general way as only 


3.30 cents, at mill, for Four Point Galvan- | fairly satisfactory, and there is some com- 


ized. 
Chicago (By Telegraph).—The con- 
dition of the past month continues. 


Orders are for small lots, but there is not 
enough of them to make an active market. 
The prevailing price is 2.9 cents for 
Painted and 3.5 cents for Galvanized. 


Export Trade. 


HE value of exports from the port of 

New York, during the past week, 

reached the exceptionally large amount of 
$16,000,000. 

The trade in Australia is interfered with 
very seriously by the strike which com- 
menced with the marine officers, but has 
spread until all lines of business have been 
affected. The officers were followed by 
the Seamen’s Union, Welsh laborers and 
longshoremen, and owing to coal having 
been supplied to vessels having non-union 
crews, the miners at New Castle and else- 


pluint in regard to the amount of trade. 


Miscellaneous Prices. 


~~ MARKET for Rules is without ma- 


terial change, and low prices are 
still being made by the manufacturers. 
Stephens & Co. advise us that they have 
made a slight advance in the extreme 
prices quoted, but we cannot learn that 
other manufacturers have taken similar 
action. There is some difference in the 
prices given on Rules, according to the 
desirability or otherwise of the assortment 
ordered 
Tackle Blocks continue low and irreg- 
ular. It is, however, reported that one 
manufacturer has withdrawn some of the 
extreme quotations which have previously 
been made. 
There is a disposition on the part of 
manufacturers of Tinware to make ad- 
vances, and some extreme quotations have 
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been called in. 





The market in this line| mand is reported as good, and the tone of 


may be referred to as slightly firmer, with | the market is referred to as rather firm. 


a tendency toward better prices. 

The manufacturers of Pocket Cutlery 
regard the situation since the passage of 
the revised Tariff bill as decidediy im- 
proved, and the market is in an improved 
condition, although few definite advances 
have been announced. It is probable that 
buyers of Cutlery on future orders will 
have to pay slightly better prices than 
have prevailed, although the tendency to 
advance is checked by the fact that there 
are very large stoeks of imported goods 
on hand. 

There has been no open change in the 
prices of Picks and Mattocks, but some 
irregularity has prevailed, and the market 
may be referred to as in the buyers’ favor. 
Notwithstanding the agreement which is 
understood to exist between the manu- 
facturers, there is some divergence in the 
quotations made by them, some adhering 
strictly to the extreme prices which were 
determined upon, while others show a dis- 
position to make concessions in the way of 
extra discounts. 

The marked increase in the cost of Shot 
is thought not unlikely to have some ef- 
fect upon the prices of Loaded Shells. 
There has, however, as yet been no change 
in these goods. 

Owing the increased duty on Fire Arms, 
the prices of imported Revolvers are now 
being materially advanced, and the Ameri- 
can manufacturers of the lower grades as 
well as of the better goods are also ad 
their quotations. The market 
thus shows an advance of from 5 to 10 per 


vancing 


cent, 

Negotiations between the manufacturers 
of Horse Nails are still continuing, with a 
view of reaching some understanding in 
regard to the control of prices of the bet- 
goods. The arrangement recently 
reached in regard to the cheaper goods is 
reported to be working very satisfactorily 
and giving the market an evenness which 
it has not for some time possessed. 


ter 


Owing to the general failure of the 
apple crop, the sale of Apple Parers to 
the retail trade is this year especially 
light. Prices are, however, without ma- 
terial change, except that in a general way 
they may be characterized as slightly lower 
than last season. 


The Tack market remains in the irregu- 
lar and unsatisfactory condition which has 
prevailed for some time, there being as 
yet no adoption of uniform base discounts 
nor any understanding in regard to the 
prices at which goods shall be sold. It is 
understood, however, that some of the 
manufacturers are conferring with a view 
to some arrangement by which the busi- 
ness may be put in better shape. It does 
not, however, appear that any satisfactory 
conclusions have been reached, and it is 
thought by well advised parties that any 
such understanding lies somewhere in the 
distant future. 


The market for Wire has for some time 
been remarkably steady, and the changes 
in prices have been unimportant. The de- 


Luther Boardman & Son, East Haddam, 
Conn., under date October 13, announce 
that owing to the high price of silver, 
nickel, tin, copper, spelter and other ma- 
terials used in the manufacture of their 
goods they are obliged to advance the price, 
and do so by reducing their discount about 
10 per cent. It is also intimated that 
prices will be subject to further change 
without notice. In view of this advance 
their Silver Plated Flat Ware may be quoted 
at a discount of 50 and 124 per cent., with 
an additional discount of 5 per cent. for 
cash in 30 days; their Nickel Silver Flat- 
ware at discount 40 and 74 and 5 per cent. 
cash, and their Brittania Spoons at dis- 
count 50 and 124 and 5 per cent. cash. 

Sandwich Enterprise Company, Sand- 
wich, IIl., issue leaflet circulars relating to 
their Ratchet Die Stocks, Pipe Vises and 
Float Valves, illustrations and descriptive 
matter with list prices being given. The 
list prices of these goods are as follows and 
are subject to a discount of 40 per cent. : 


Enterprise Ratchet Die Stocks. 


chal Price 


Die with- 
Threads Bush- Takes Hold- out 
Stocks. Pipe. ings. Dies. er. Dies. 
No.1 Ktolk tol 3x3 2x2 810 
No.2 %to2 tole 4x4 8x3 15 
Dies 2 x 2 for 4, *% and ‘4 inch Pipe, each, 
$1.50. 
Dies 3x3 for %, %4, 1, 14¢ and 1% inch 


Pipe, each, $2.50. 
Yies 4x 4 for 1, 
each, $3.50. 


Ly, 


11g and 2inch Pipe, 


Enterprise Improved Pipe Vise. 
Capac ity from %-inch rod to 2-inch Pipe, price 
3. 


Enterprise Improved Float Valve. 


LIST PRICE, EACH. 


Sin. lin. 14in. lin. 2in. 2% in. 
$1.25 31.388 $1.50 $3.00 85.00 $7.50 


The File 
| special features, aud surprise is sometimes 
|expressed that there is not an improve- 
ment in prices, those prevailing being 
regarded as quite low. Reports from 
manufacturers indicate that a business 
quite satisfactory in volume is being done. 


3 in. 
$10.00 
without 


market continues 


While there has been no change in the 
Strap and T Hinge market, the situation 


jis regarded as perhaps slightly improved, 


the condition being such that the trade 
would not be surprised if there should be 
an apparent improvement in prices, 
Matthiessen & Hegeler Zinc Company, 
La Salle, Ill., under date October 8, issue 





a revised price-list and discount sheet of 
Sheet Zinc. The price thus announced is 
$6.75 per 100 pounds for Sheet Zinc in 
600-ponnds casks, of the thickness be- 
tween Nos. 9 to 15, inclusive, and of the 
width of 32 to 46 inches, and of the length 
of 84 to 90 inches. The price of selected 
Sheets, Selected Plates, Battery Plates and 
LeClanche Bars has also been advanced 
25 cents per 100 pounds, 

The Amidon Perfect Adjustable Shaft 
Wringer, manufactured by C. H. Amidon, 
Buffalo, N. Y., is quoted at $96 per dozen, 
subject to a discount of 50 per cent. and 
an additional 2 per cent. for cash in 10 
days. , An illustrated description of this 
Wringer is given on page 681. 


———————————————————————————————— 


The Hamden Mfg. Company, Hamden, 
Conu., successors to William A. Ives & 
Co., for whom Surpless, Dunn & Alder, 
97 Chambers street, New York, are sole 
agents, have issued a catalogue and price- 
list of the large line of Boring Implements 
which they are putting on the market. 
The catalogue is conveniently arranged, 
fully illustrated and clearly printed, and. 
shows a large variety of Augers, Auger 
Bits, Expansive Bits, Spoke Trimmers, 
Hollow Augers, Braces, &c. The com- 
plete line of goods covered by it is indi- 
cated in the following discount sheet; 
terms, 30 days, with 2 per cent. discount 
for cash in ten days: 

— Old Style Nut Augers, 3<to 24 


Oia cncecccadudpadenkacdaaates dis. 70&10 % 

iver = a le Nut Augers 2}¢ to 4 inch.. a % 
” rig ht Rafting Augers........ 604 
Short re Bright Ring Augers............ 60 Z 
Long Eye Bright Ring Augers........ 50&10 % 
Long Millwright Augers.............. 50&10 % 
Ives’ Boring Machine Augers.......... 70&10 % 
Kentucky Post Augers...........ssccseees 60% 
Railroad Augers........ 0 s.sseseeeeeeeees 40% 
Iv es’ Patent Auger Handles, No. 1 Sot” % 


‘© Cond Steed Cnr BR is ccscccdins 210 
** Old Style Auger bits............ 70&10 % 
Jennings’ Pattern Auger Bits............. 
= — Auger Bits in Fancy Wood 
Peakagedsenuisrcxeasieneakaanaae 25&10 % 
J ennings) Pattern Auger Bits in Fancy 
| REP PR eR es: 25&10 Z 
Jennings’ Pattern Dowel Bits............. 60 % 
Ives’ Model Expansive Bits iavdsnsecamed 40 % 
* Patent =. So! aaeuessmetaadd 40 % 
Extra Cast Steel Sap Bits................. 60 Z 
Ot ee 40 % 
Ives’ Spoke Trimmers................-50&10 Z 
‘* Patent a amg Hollow Augers... .50 4 
‘© Hollow Augers........... 25&10 % 
Extension Bit Holders ................... 60 | 
SRT BGO PEs tcacencsdcaakeanaeewe 60 % 
Double Cut Gimlet Bits................... 60% 
WOOP ns Gadd cadnddnassnusoduseads 60 Z 
ON Ce CN io sas cacncdiwcns- saaad 60% 
Ives’ Patent Tap Borers............... 25&10 & 
Genuine Spofford EUS 6 cicnnxcude 60 % 
meee SS ee encaaueen 00 & 
New Haven Novelty Braces............... 70% 
" Pe pancoatanes 60&10 Z 
Improved Barber Braces.............. 60&10 ¢ 
Barber Ratchet Braces................ 60&10 F 
as a ccccnniess dacise cee 60 & 
Improved Farmer Braces.......... a ; 


CRORE BOOBs sk iikkwe dn Gcaudseenn 

An advance has been made by pecan 
Boker & Co., 101 Duane Street, New York, 
in the price of Trenton Aavils, which are 
now quoted at 10 to 104 cents per pound. 


Inported Goods. 


MPORTERS generally have marked up 
] their goods to the new cost under the 
revised tariff and report a fair trade. 
Stocks generally are full and in some in- 
stances quite large. It isan open question 
of considerable interest as to the effect 
which the new tariff will haveon Cutlery, 
Guns and other lines which are largely ad- 
vanced, and the importers express them- 
selves as anticipating a falling off in the 
sale of some goods on which, under the 
new duties, they will not be in a position 
to compete with American manufacturers. 

In another column revised lists of Ger- 
man Coil and Halter Chains and of John 
Wilson’s Butcher Knives, Steels, &c., are 
given. 

A new list of Joseph Rodgers & Sons’ 
Cutlery is in preparation, in which prices 
will be revised to conform with the in- 
creased duties. In this connection it is 
proper to contradict a report which has 
been current in the daily press to the effect 
that in consequence of the new tariff 
Joseph Rodgers & Sons are anticipating a 
withdrawal from the American market. 
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This report is certainly without founda- 
tion, as the goods will be offered to 
the trade as heretofore, and by well ad- 
vised parties it is not thought that the 
increased cost of the goods will result in 
serious diminution of their sale. The new 
duties will add something to the price of 
the goods, but as they have sold on their 
reputation and quality it is presumed that 
there will still be a demand for them. 
They will continue to be represented in 
this market by F. & W. Clatworthy, 82 
Chambers street, New York. 

A new price-list of George Wostenholme 
& Sons’ Cutlery, for which Asline Ward 
is agent, 29 Chambers street, New York, 
is in preparation. Owing to the large va- 
riety of goods covered, this is a matter of 
some labor, but the list will be issued, it 
is hoped, at an early date. The trade will 
be gratified to know that it will be in 
dollars and cents, instead of English 
money, as heretofore, as their convenience 
will thus be promoted. 

New lists on Needham Brothers’ Cut- 
lery and Wade & Butcher's Razors are also 
avnounced. 


German Chains. 


In consequence of the advanced rate of 
duty the importers in this city have 
adopted the new list on German Coil and 





Items. 


HE CarriaGE Buripers’ NATIONAL 
Association hold their annual con- 
vention in Chicago this week, the 

meeting extending from the 14th to the 
16th inst. Their headquarters are in the 
Palmer House, while an exhibition of 
Carriage Materials is made in Battery D, 
where the meetings of the association are 
also held. The annual banquet takes 
place this evening in the large dining 
room of the Auditorium Hotel. Over 500 
Carriage builders from all parts of the 
United States are in attendance. 


THe CamBria [Ron Company, Johns- 
town, Pa., are now in position to ship 
orders promptly for their well known 
Gautier Steel Toe Calks, for the sale of 
which the Livingston Nail Company, 104 
Reade street, New York, are sole agents. 
They are prepared to supply either city or 
country patterns, as may desired. 


H. A. Wiiurams Mre. Company, 22 
Milk street, Boston, have opened a branch 
at 55 Fulton street, New York, and will 
carry in stock a full line of their Williams, 
Draper and Syphon Oilers. 


Joun C. Scumipt & Co., proprietors of 
the York Chain Works, York, Pa., have 
just completed new buildings in order to 
finish Chains with black Japan finish, a 
style of finish that is demanded in some 
sections in place of bright finish, which is 
ordinarily given to Trace and other Har- 
ness Chains. Manufacturing saddlers will 
be interested in this, as the color of the 
Chains is the same as the other metal 


patrons and the trade in a convenient size 
book admirably arranged, entitled ‘‘ Elec. 
trical Memoranda, 1890,” the facts of the 
annual growth of the electrical industries 
in the departments of the telegraph, the 
telephone and the electric railway, light 
and power. The improvement in the 
manufacture of Copper Wire, now being 
hard drawn for electrical purposes, and its 
consequent substitution in a large degree 
for Iron Wire for this work, is fully de. 
scribed. The tables given, showing the 
dimensions, weight and resistance of pure 
Copper Wire; comparison of artificial 
lights, comparison of Wire gauges, &c., 
as well as other information contained in 
the book, will be of especial interest to a 
large circle of readers. 


THE ADVERTISEMENT of the Scranton 
Forging Company, Scranton, Pa., page 
92, will be of especial interest, as it illus- 
trates their 1891 pattern Ox Shoe, a modi. 
fication of the style they have for the past 
few years been making. It is described 
as giving additional strength in the web. 


Tue Wetts Rustiess Iron Company, 
52 John street, New York, are now put- 
ting on the market a Standard Weight 
Cast Iron Soil Pipe with an extra heavy 
hub, every length of which is tested to 25 
pounds air pressure. Uric acid is said to 
have no effect on this pipe. 


A MEETING of several prominent Freezer 
manufacturers took place in Philadelphia 
last week, at which matters of interest to 
their special trade were fully discussed in 
a spint of harmony and good will. The 








GERMAN COIL AND HALTER CHAINS. 


Coil Chain 
4}-feet Halters 


eee ee wee eee eee eee ee eee Eee ES 


eoeeeceerescesr se eeee ee eeeeees 


50 cee hse eke ckwe she see 


Machine Chain 


eee ere erer ee eee eee eee eeeee 


Cow Ties :—Ohio Pattern, with 2 Toggles. 


Closed Ring 
Open Ring 
Ohio Pattern, with Toggle and Snap 


Coe SCHOO SEES RESCC CHOSE OSE OHS 


6/0 5/0 4/0 38/0 2/0 


0 1 2 3 4 5 6 


$13.50 $11.00 $10.00 $8.15 $7.05 $6.20 $5.60 $5.30 $5.00 $4.90 $4.80 $4.75 


yess 6.60 5.50 4.80 4.15 3.75 3.50 3.25 3.10 3.00 3.00 
siete Nhe oe 8.50 7.65 6.00 5.20 4.80 4.50 4.15 4.10 3.95 3.95 
rere 18.00 16.00 14.00 12.75 11.80 11.25 10.70 10.20 10.00 10.00 

auaisiyaes 4.50 3.80 3.30 

were 4.50 3.80 3.50 

Degas 4.75 4.20 3.80 

ebaees 4.75 4.00 3.50 








Halter Chains, which is printed above. 
In this action the following houses 
united : 
HERMANN BoKeR & Co., 101 and 103 
Duane street. 
ALFRED Fie._p & Co., 95 Chambers St. 
Wiesvscn & HineGer, 82 and 84 Cham- 
bers street. 

McCoy & SanpDERs, 26 Warren street. 
Vom Cierr & Co., 105 Duane street. 
The new tariff, from the form in which 
the daty is imposed, causes an uneven ad- 
vance in the goods, so that the making of 
a new list was necessary. This list, which 
bears date October 6, 1890, is above sub- 

ject to a discount of 60 per cent. 


Competition No. 3. 
DECISION has been reached in re- 
gard to this competition, which re- 

lates to descriptions of approved methods 
of marking prices for salesmen’s use. 
After careful examination of the many 
admirable contributions which were sub- 
mitted, the first prize has been awarded to 
Theodore Butler, Akron, Ohio, and the 
second prize to William Todd, Jr., Nor- 
ristown, Pa. We hope as soon as the 
pressure on our columns will permit to 
lay before our readers these excellent 
papers, which relate to a matter of much 
practical interest to Hardwaremen. 





work on Harness. 





They have also added _ conclusion arrived at was that in spite of 


to their list of manufactured articles|the increased cost of raw material, and 


Hooks and Dees, such as are used in the 
lumber regions. 


| consequent increase of cost of 


r oods, no 
advance in price should be made at this 
present time, and that all manufacturers 


UNDER DATE October 9 it is announced | represented would adopt uniform terms, 


that C. 8S. Mersick havin 
receiver to succeed Wm. C. Atwater, 
who voluntarily resigned, the business of 
Wilcox & Howe, Birmingham, Conn., will 
be continued until a new corporation is 


organized. Isaac P. Howe will continue 
as Manager. 


StavER & WaLker’s Vehicle and Ma- 
chinery displays at the exposition being 
held under the auspices of the North Pa- 
cific Industrial Association, Portland, Ore., 
are, we are advised, exceptionally large 
and interesting. Their Vehicle display 
occupies the entire south end of Machinery 
Hall Gallery, the booth being decorated 
with gold and white bunting, while their 
Machinery occupies the entire northeast 
corner of Machinery Hall, with Engine 
and Machinery in motion. 


M. V. Livineston CycLE Mre. Com- 
PANY are now to be addressed in regard to 
agencies, purchase of machines, cata- 
logues, &c., at 245 Columbus avenue, Bos- 
ton, Mass., their factory being at West- 
boro. Their announcement of this re- 
moval, together with other matter relat- 
ing to their business, is given in their ad- 
vertisement on page 63. 


WasHBuRN & MoEN Mrc. Company, 


g been appointed | and would meet again before the close of 


the year to further discuss matters in their 
and the trade’s interest. 


Upson & Wooprtne Mra. Company, 
Kensington, Conn., for whom Surpless, 
Dunn & Alder, 97 Chambers street, New 
York, are agents, have recently been put- 
ting on the market a line of Leather 
Halters, on which they are having a very 
satisfactory trade. 


AMONG THE Special Notices on page 
59 is one signed ‘‘Charles,” with refer- 
ence to the sale of an established busi- 
ness. A clean stock of Hardware, House- 
furnishing Goods, &c., in a growing city 
near New York, with a business of $30,- 
000 annually, is thus offered for sale. 
The opportunity is deserving the attention 
of those who are desirous of such an in- 
vestment. 


FoR sOME TIME negotiations have been 
in progress looking to the control of 
the manufacture of Wringers by an En- 
glish-American syndicate. It is under- 
stood that the syndicate have already 
made conditional contracts with the 
Metropolitan Mfg. Company, New York, 
the F. F. Adams Company, Erie, Pa., 
and the Empire Wringer Company, Au- 


Worcester, Mass., in accordance with their: burn, N, Y., and that negotiations are 


custom for several years past, give to their ' now in progress with the Bailey Wringing 
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Machine Company, Woonsocket, R. I. 
meeting of the stockholders of the latter 
company will be held October 16 for the pur- 
se of acting on the proposition to sell 
the plant, business and good will of the 
company. If they should decide to sell, 
which is thought by well-advised parties 
to be likely, it will then 1emain for the 
syndicate to accede or not to the proposed 
terms. The indications are regarded as 
inting to the successful carrying out of 
the plans of the syndicate. 


WHEN THE BusINEss of Richard- 
son Bros., Newark, N. J., was last 
spring purchased by Henry ‘Disston & 
Sons there was some apprehension in New- 
ark that the works might be removed to 
Philadelphia. The Disstons, however, 
disclaimed any such intention, and steps 
have since been taken looking to the en- 
largement of the Newark plant. A new 
company under the name Richardson’s 
Saw Works has been organized with $400, 
000 capital to succeed Richardson Bros. 
The following are the officers and directors : 
George A. Halsey, president; Sylvester 8S. 
Battin, vice- resident ; Hamilton Disston, 
of Philadelphia, treasurer; Frederick B: 
Earle, secretary and superintendent. J 
Frank Fort is also a director. Mr. Earle, 
who has been with the old concern for 
many years, will be the manager of the 
present business It is probable that the 
works will be enlarged and improvements 
made to accommodate the business, which 
has already largely increased. 


Tue CoRDAGE MARKET is very firmly in 
the control of the National Cordage Com- 
pany, who own or control nearly all the 
plants in this line. An important part of 
the company’s operations is the control of 
the raw material, which is furnished by 
the company to the several factories, 
which are under contract for long terms to 
compete with cach other in the manufact- 
ure of the goods, awards being made to the 
lowest bidders. The contractors, whether 
successful or unsuccessful, in bidding, are 
under obligation by the same contract to 
maintain the mills at their own expense 
in a tit state of efficiency for the next an- 
nual competitive bid, in which they are 
obliged to take part. The company point 
out that they are thus under no expense 
for idle mills, and that while economies 
are secured by this plan of organization 
there is also the advantage of free and 
keen competition among the manufact- 
urers. 


THE Frep J. Meyers Mra. Company, 
Covington, Ky., call attention elsewhere i in 
this issue to the satisfactory results ob- 
tained in using the Hunter Sifter. Refer- 
ence is made to the tact that dealers can 
establish a rapidly increasing business by 
explaining to their customers the benefits 
to be derived from the use of this device, 
and to the fact that the company are willing 
to furnish full information upon applica- 
tion. 


Indurated Fiber Ware. 


Condley & Hayes, 173 and 175 Duane 
street, New York, representing the United 
Indurated Fiber Company, issue a circular 
relating to Store Barrels, Fire Casks, Oyster 
Pails, Florists’ Vases, &c., on which the 
following revised prices are announced, 
subject to a discount of 25 per cent. 


Store Barrels and Fire Casks. 


Per dozen. 

No. 1 1 size, = in. diameter, 30 i in. deep haus $50 
itil rR 50 

' 3 ” HP a = ee cece 40 
“ 4 “ 14%; “ “ 27 “ de eA 40 

Dry Store Barrels. 

No. 1, 17 in. diameter, 30 in. GR caw andrs S44 
“ 9 17 * “ “ = 


~;, eee eee eee 
“ 3, 14g in, 
4, 141g “ “ec 27 os 


eee eeeeee OF 
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A | Fire Casks, Complete With Cover and Round 


Bottom Pail. 


No. 2 size, 17. in. diameter, 27 in. deep, will 
_ 28 gallons, complete with cover and 
pai 


CORO ee eee eee 


co size Rurecics chehecwestondeesenceea $7.20 
<dedecndehivenacenecwaapsakian 6. 
Florists’ Vases. 
No. 1, 5% 1. diameter, ae deep bscvaswned $6 
” 2) 4g Oe ee 5 
“Ra « ’ 6 ey aiakenous + 
“= @&@ . sia ee vccncceuae 3 
Cheese Covers. 
No. 1, 16 in. diameter, 12 in. deep ice elraa $20 
a 2) Tes aeduécsene 18 
* hee ” oo et  peeeasanes 16 
” aa = ee patuccdves 14 
- 5, ee - ee) FEY Ceicaeaws 13 
_ 6, o « be OO Caaivcans 12 


Furnished plain at above prices; lettering 
extra 3 cents per letter. 


Mill Dippers, for Handling Dyes, &c. 


2 quart—size of bowl, 514 inches deep, 514 
inches diameter 
1 quart—size of bowl, 314 


eee eee eee eee eeee 20 o OU, 


inches deep, 53¢ 


MD Coa nae cticcducccunzesiess 8.00 
Beer Trays. 

CSD GH, TS GRO cas cienawnescaess $3.60 
Pickel Tubs for Grocers’ Use. 
Cos FI «i ccccasccecesncecexct $4.00 

“* Sitz Tubs.” 

No. 0 size, 24 inch diamerer pines hewkuns $28.00 
et ce - wuadsereauns 25.00 
- 2. aa | ebageuaneens 21.00 
Oa _— = ~  ~@stbesdenuews 19.00 


John Wilson’s Butcher Knives, 
Butcher Steels, &c. 


In consequence of the revised duties, it 
has been necessary to change the list of 
John Wilson’s Butcher Knives, Butcher 
Steels, Shoe Knives, &c., for the sale of 
which Hermann Boker & Co., 101 and 103 
Duane street, New York, are sole agents. 
The following new list is accordingly an- 
nounced under date October 1, in a circu- 
lar giving illustrations of the leading 
goods. The list is subject to a discount 
of 25 per cent., as before : 


BUTCHER, SKINNING AND STICKING KNIVES. 
Beechwood Handles. 


Nos. 026 26 27 28 
44 5 oot 54 inch. 
2.10 2.30 2.50 3.15 per doz. 
Nos. 29 30 43 
6 64 inch, 
$3.50 3.90 4 50 per doz. 
Nos. 44 45 46 47 
4 9 10 11 inch. 
$5.7 6.90 9.50 11.10 per doz. 
Nos. 18° 49 86 
12 13 14 inch. 
$12.60 14.60 18.80 per doz. 
Rosewood Handles. 
Nos. 26R 28R 29R 
5 54 6 inch. 
$3.30 3.75 4.15 per doz. 
Nos. 30R 43R 
64 7 inch. 
$4.50 5.30 per doz. 
Nos. 44R 45R 46R 
8 9 10 inch. 
$6.50 7.70 10.70 per doz. 
Nos. 47R '48R 
11 12 inch. 
$12.30 13.80 per doz. 
FRENCH PATTERN COUK KNIVES. 
7 9 inches. 
$9. ‘90 16. 30 10.70 per doz. 
10 11 12 inches, 
$11.50 14.45 15.20 per doz. 


HAM SLICERS.—ROSEWOOD HANDLES, 


10, ii 12 13 _—_— inches, 
15.75 18.10 per doz. 
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BONERS. 
Boning Knives, Rosewood 
PND ic cenneaawacns 64 inches, $5.70 
Boning Knives, Beechwood 
PN hi vanendeniaes 6% inches, $5.10 
BUTCHER'S STEELS. 
Polished Blackwood Handles, No. 54. 
84 9 10 11 inch. 
31$5.30 6.90 7.90 9.90 r doz. 
12 13 14 inch, 
$11.00 12.50 13.80 per doz. 
Stag Handles (Through Tang) No. 65. 
9 10 11 inch. 
$10.70 11.70 12.60 per doz. 
12 13 14 inch. 
$13.80 15.00 16.50 per doz. 
Stag Handles oe Tang with Swivel), 
. 66 
9 10 11 12 inch. 
$11.50 12.90 13.80 15.00 per doz. 
13 14 16 inch. 
$16.10 17.70 21.95 per doz. 
Inlaid Handles ( Through Tang with Swivel), 
No. 82. 

9 10 11 12 inch. 
$11.90 12.90 13.80 15.00 per doz. 
13 14 16 inch. 
$16.10 17.7 21.95 per doz. 
SHOE KNIVES, SQUARE OR ROUND POINT. 
No. Per doz. 
1, Sq. Point, PE Divcsscccarcvanow $1.30 
01, Rd. EF ai pentenind 1.30 
08,Sq. ‘ 4% “ Refined Steel.. 1.40 
09, Rd. “ 4% * a+ oo 
8Sq “ 5 « “ .. 1.55 
= . |S “ . 2.40 
13. se sé 64 ac és 2. 70 
FARRIER’S KNIVES. 

Large, Medium, Assorted and Search- 
Wis xcidcueseceteedcalsawieae $3 .90 


The Care of Price-Lists. 
BY D. T. MALLETT. 


The following method is based on a 
general Hardware business ; where parties. 
deal largely in Heavy Hardware, however, 
it is of equal value, with some individual 
modification. 

The fixtures needed in this method con- 
sist of an apne double book rack, 
21 drawers, 5 blank scrap books, a gen- 
eral index alk and a number of blank 
forms. 

The manufacturers’ price-lists and cata- 
logues are divided when received into 
four classes: 1. The heavy bound ca- 
talogues, like a & Co.’s, P. & F. 
Corbin, &c. 2. The medium sized bound 
catalogues, like the Stanley Works, &c. 
8. Paper bound catalogues like Millers 
Falls Company. 4. The separate sheets or 
single folded price-lists. As to their dis- 
posal: The first and second class are ar- 
ranged according to hight in the book 
rack, the taller ones on the bottom row. 
This rack, Fig. 1, is divided into 42 
spaces by adjustable upright divisions, in 
order to separate the catalogues and adapt 
the size of space to the varying thickness 
of the books, in alphabetical order. 

The third class are placed in the 21 
drawers, also in alphabetical order. 

The fourth class are gummed on the top 
edge and pasted one or more to a page in 
one of the five scrap books. These five 
scrap books are arranged as follows ; 
| Book No. 1 is marked on the back ‘‘ A to 
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-and so on throughout the 
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E,” Book No. 2 is marked “F to J,” 
Book No. 3 ‘‘K to M,” Book No. 4“ N 
to 8,” Book No. 5 ‘‘T to Z.” These scrap 
books are individually marked on the 
‘backs No. 1, 2, 3,4and5. The general 
‘index book referred to is a large size, 
well bound ledger index. 


The blank forms referred to are single | 


fication (being paper cover), is placed in 
drawer ‘‘S,” Fig. 3. 


If the catalogue 
was a bound book like Sargent & Co.'s, 


we would, in addition to the blank form, 
place the number (written on gummed 
labels) on the back, that it might show 


when in position in rack. 
The separate sheets or single folded price- 


sheets of white paper, size about 8 x 4| lists which, as stated and described, are 


inches, ruled and printed as Fig. 2. 
The application of the system is as fol- 


|pasted in the proper scrap book, are 
arranged in the general index book as fol- 


lows: Upon receipt of a catalogue, if we | lows: Suppose the circular refers to Axle 


wish to preserve it, we paste on the front 
‘cover one of these blank forms, which we 





Fig. 1.—Book Rack with Adjustable 
Partitions. 


mumber consecutively as received. For 
example : Suppose we have just received 
by mail a catalogue from the Stanley Rule 
and Level Company, after pasting a blank 
form on the cover, we would write their 
name at the top of form. If we had on 
hand 99 other catalogues under letter 
“*$” (we know the number in drawer by 
marking the last number put in on the 
side of drawer), we would number this 
one ‘‘S-100,” and the date received, or 
issued. If there was a discount sheet in- 
side we would paste or pin it to the first 
fly leaf, and if there were extra special 
discounts, mark them in cipher on the 


| 





margin of the discount sheet. We would 
then proceed with our blank form as fol- 
lows : 


Rules—Boxwood 


se 


itenpeninet Page 3 to 10 


ee ‘© 11-14-15 

‘* _Miscellaneous....... “6 12-13 
Plumbs and Levels......... * 16-20 
Levels—Iron............... * 21 
Squares—Try.............. 66 22-25-26 
i 66 23-24-25 
Bevels—Sliding ‘‘T”...... 27 


catalogue. 
There is probably an index printed in each 
catalogue, but the one we make being uni- 
form in size, and very much condensed, 
can be seen without opening the catalogue, 
and is more practicable in connection with 
our general index book. 

The next operation is to take our gen- 
eral index book, and opening same to let- 
ter ‘‘R,” enter as follows: 


Rules—Boxwood, +$-100. 
‘+ Ivory, 8-100. 
- Miscellaneous, §S-100. 


Under letter ‘‘ P” enter: 
‘* Plumbs and Levels, +S-100.” 
Under letter ‘“‘L” enter: 
‘* Levels, Iron, +8-100.” 
And soon with the prepared blank No. 
8-100. 
The catalogue is then ready to put 


‘away, and as it comes under the third classi- 


Grease, and is pasted, say, on page No. 
150 of scrap book No. 1, Fig. 4 (A to 
E). Opening index book to letter ‘‘ A,” 
we write: ‘‘Axle Grease, B-1, P. 150.” 
Any quotations received with circular are 
noted, in cipher, on the margin of the cir- 
cular, when it is placed in scrap book, 
and also a date and number, referring to 





Fig. 2.—Blank Form for Covers of 
Catalogues. 


the letter containing said quotation, which 
latter is arranged in our Amberg Cabinet 
Letter File. 

Now for an illustration of the practical 
working of this method. Suppose a 
customer wishes to look at, say, a Stone 
Hammer. We show him what we have in 
that line in stock, and, after looking them 
over, he says that they are not the right 
shape for his purpose. Presuming that 
sale of Stone Hammers is very limited with 
us, we inform him that we can probably 
procure him what he wants. His natural 
reply would be that he would preter to see 
it before leaving his order. We then state 
that we can show him illustrations of 
different kinds, and description of their 
sizes, weights, &c., from which he can 
make a selection; to which he acquieses, 
This affords us an opportunity, you will 
notice, to take an order for goods not kept 
in stock, and also notice that it is just at 
this point where our system gets in its 
work. If Stone Hammers are not familiar 
















goods to us, we can only, perhaps, 
recall the name of one maker, and this 
happens, of course, to be the very maker 
whose goods we have in stock, and 
which, as_ stated, do not fill the 
requirements of our customer. We have 
a sort of hazy idea that somewhere among 
our 2500 odd catalogues there are other 
makers of these goods, but time is short, 


ee 
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3 [Fig. 3.—Case of Drawers for Paper 
Covered Catalogues. 


and memory overtaxed, and customers be- 
coming impatient. 
calmly open our index book, and, turning 


At this juncture we 


o ** H,” find ‘‘ Hammers—Stone, A-98, 
H-17,” &c. We turn at once to drawer 
‘““A.” and taking out catalogue No. 98, 
hold in our hand the Athol Tool Com- 
pany’s catalogue, The proper page for 
Stone Hammers is shown at a glance from 


AXLE verse ese (fh 1 


Reduced Prices 
Yalb cans, at 50 Dor. 
Ilb \\2.00 ” 


5lb %\' 8.00% 

Special prices to 

large buyers. 
JOHN SMITH. 


CHICAGO 
ILus 





Fig. 4.—Scrap Book No. 1. 


our blank form, which is, as stated, pasted 
on the cover. Should none of the goods 
therein described suit the needs of our 
customer, we turn to drawer ‘‘ H ” and re- 
move catalogue No. 17, being H. Harvey's 
catalogue of Hammers, and so on (with 
only one reference to index book) until we 
have exhausted our line of catalogues 
bearing on the subject of Stone Hammers. 
If we do not find what customer wants, 
it is because the manufacturer has 
negleeted to supply us with his catalogue, 
and not because we have neglected to care 
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for our end of the business. Even if we 
do not find what customer wants, he may 
have been shown some style which he will 
substitute, and in any event we have con- 
vinced him that we are posted in what 
pertains to this branch of goods, and 
have obtained his good will. 

In orders by mail. or in selecting our 
purchases for stock, or in comparing com- 
peting lines of goods, this system meets 
all the requirements. The system is 
equally adapted to a large or small house, 
and any bookkeeper can at odd moments 
during one month arrange the catalogues 
on hand, after which it is easily kept up, 
and the least informed clerk in the store can 
find lines of goods wanted readily. 
The bottom of the blank forms has 
printed on them: ‘‘ This catalogue belongs 
in drawer Letter ——,” so that all future 
misplacing is avoided. 


Price-Lists, Circulars, &c. 


ITHINGTON & COOLEY Mre. 
W Company, Jackson, Mich., send 
us their illustrated catalogue of 
Steel goods, Wheelbarrows and Corn and 
Hav Knives for 1891, including new list 
prices on Farm and Garden Tools. The 
supply of these goods last year is stated to 
have been inadequate to the demand, and 
the supply for the year to come will be 
still less. They refer to the fact that if 
they hold their trade of last year’ it will 
be simply impossible for them to take new 
customers. They will give their old cus- 
tomers the first opportunity, and suggest 
they do not wait for a personal visit. 
They have no agents, and do only such 
traveling as can be done by the company’s 
officers. 

Smith & Wesson, Springfield, Mass., 
manufacturers of Revolvers, send out a 
handsome and well arranged catalogue of 
these goods, also a separate price-list. The 
goods of this representative firm are so 
favorably known by the trade that a de- 
tailed description is unnecessary. The 
catalogue is well printed on fine paper; 
the cream tinted covers, decorated with 
copper bronze, are fastened with linen 
hinge, making them durable and at- 
tractive. Besides illustrations of Revolv- 
ers, Reloading Tools, Special Sights and 
component parts of their Revolvers are re- 
ferred to. 


The Udell Woodenware Works, A. A. | 


Barnes, proprietor, North Indianapolis, 
Ind., issue a catalogue for the fall of 1890 
and the spring of 1891, devoted to Fancy 
Cabinet 


they state that some important additions 
have been made to their Furniture line, 
and that they have endeavored to improve 
the style and finish of these goods. 


Wickwire Brothers, Cortland, N. Y., 
manufacturers of Wire Cloth and Wire 
Goods, send us an illustrated catalogue 
and price-list. They refer to their excel- 
lent facilities for manufacturing in large 
quantities. Particular attention is directed 
to the production of Wire Cloth. 


Frasse & Co., 92 Park row, New York, 


importers and dealers in Tools, Files, Ma- | 


chinery and Supplies, are sending out a 
circular of their Improved Wire Cutter. 


This is made in two sizes, Nos. 1 and 2, | 
The Shear or} 


and cuts from 0 to 4 inch. 
Cutter is referred to as leaving the end 
of the wire as smooth as if cut off ina 
lathe, thereby saving time, it not being 
hecessary to file the end to remove the 
burr. A sliding gauge provides a means 


of messuring the accuracy of the length of 
cut, 


are, Woodenware Specialties, | 
Ladders, &c. In presenting this catalogue | 
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The Gilbert & Bennett Mfg. Company, 
Georgetown, Conn., and Chicago, Ill., with 
Eastern office 42-44 Cliff street, New York, 
issue a fall catalogue, No. 114, of Wire 
Goods, Wire Cloth, Netting, Fencing and 
Gates. This price-list is fully illustrated, 
showing these goods in various styles and 
sizes. An explanation is made in a note 
to the trade that in this catalogue it is 
their aim to present only such goods in 
their line as are in demand at this season, 
and it is to be understood that it does not 
include their entire assortment. 


The Oswego Indurated Fiber Company, 
Oswego, N. Y., issue an illustrated cata- 
logue of their Indurated Fiber Bathtubs, 
Laundry Trays, Flushing Tanks, Closet 
Seats, &c. In describing these goods, 
they state that the material from which 
the Tubs are made is pure wood fiber, 
molded in one piece under heavy pressure, 
without joint or seam. The rim of the 
Tub is also part of this one piece, the ma- 
terial a non-conductor, and the pores of 
the fiber are filled with an indurated ma- 
terial. The inner surface is lined with 
white or tinted enamel, the outside being 
white or, in baking, is given a mahogany, 


rosewood or oak finish. The desirable | 


features are referred to as being a hand- 


some article of furniture, their cleanliness, | 


ease of care, durability, lightness, economy 
in use of hot water, compliance with the 
latest sanitary regulations, and cheapness. 
They inclose fac-simile letters from archi- 
tects, sanitariums, plumbers, &c., testify- 


ing to the satisfaction these Tubs are | 


giving in actual use. The catalogue is 
elegantly printed in colors on paper of 
superior quality. 


Surpless, Dunn & Alder, 97 Chambers | 


street, New York, are agents for the West- 
ern Block Company, Lockport, N. Y., 
who have recently issued a price-list of 
their goods. 
line of Blocks, it is observed that they are 
offering a line of Wrought Iron Blocks, 
including Snatch Blocks, Blocks for Wire 
Rope, &c. 


issuing it. 
Andrew J. Morse & Son, 140 Congress 


and Submarine Armor. They refer to the 
fact that, having been engaged in this 
business for many years, and having had 
an extended experience with heads of de- 


these lines, and of such quality of ma- 
terial and workmanship as shall entirely 
meet the requirements of their patrons. 





The Franklin Moore Company, Winsted, 


Iron Rivets, send us their new illustrated 
price lists and discount sheets for 1890; 
printed in English for home and in Span- 
ish for foreign trade. They refer to their 
| trade as constantly on the increase, this 
season’s home trade being better than 
usual, while foreign trade is such as to de- 
| mand their special attention. 


The Logan & Strobridge Iron Company, 
New Brighton, Pa., manufacturers of 
Coffee Mills, Farm and Plantation Mills, 
Builders’ Hardware, Housefurnishing 
Goods, &c., issue circular No. 3, devoted 
|to fall goods. This illustrates Fire Iron 
| Stands, Cottage Kitchen Sets, Fire Irons, 
Fire Shovels and Umbrella Stands. 


The Spiral Weld Tube Company, East 
Orange, N. J., issue a price-list illustra- 
ting the Spiral Weld ‘Tubes and Couplings 
manufactured by them. The Tubes are 
made in light standard, heavy and extra 
heavy grades. They also show their 
Self-locking Sleeve Coupling, Standard 





Flanges, Standard Hubs and Spigots, and 
Self Packing Lead Joints. They state that 


In addition to the regular | 


The list is well arranged and | 
indicates the enterprise of the company 


street, Boston, Mass., issue a catalogue of | 
Fire Department Supplies, Mill Supplies, | 


partments and chief engineers, they feel | 
fully qualified to supply any article in | 


Conn., manufacturers of Carriage, Tire, | 
Sleigh Shoe and Fancy Bolts and Norway | 
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all pipes are tested before shipment, from 
3 to 14 inches to 300 pounds per square 
inch; and 16 to 24 inches to 200 pounds 
per square inch; although higher mill 
tests are made when required, Spiral 
Weld Tubes, finished with their standard 
joints, may be coupled to cast iron or lap- 
welded pipes or fittings to corresponding 
diameters. Special couplings and fittings 
are furnished for unusual service. 


Exports. 


PER BARK SOUTHESK, SEPTEMBER 9, 1890, FOR 
SYDNEY, N. 8S. W. 


By J. L. Mott fron Works.—4012 pounds 
Stoves. 

By W. K. Freeman.—1 case Drills. 

By A. James.—575 pounds Windmills.” 

By Eureka Fire Hose Company.—800 feet 


ose. 

By Meriden Britannia Company.—20 boxes 
Plated Ware. 

By A. S. Lascelles & Co.—6 dozen Axes. 


By L. D. Crossmond & Co.—200 pounds Meat 
Choppers. ‘ 
By C. B. Seabury.—5 cases Hardware. 


By A. Field & Sons.—13,985 pounds Iron Nails. 

By Morris, Strouse & Co.—60 dozen Axe 
Handles. 

By R. W. Forbes & Son.—2 cases ee. 

| By Healy & Earl.—1 box Blacksmiths’ Drills, 
6 cases Pumps. 

By Ilsley, Doubleday & Co.—5 gross Tools. 

| By E. W. Harrison.—8 cases Steel Picks, 1 box 

Hardware, 3 boxes Pumps. 

| By V. Basanta.—1 dozen Lawn Mowers, 1 
dozen Refrigerators, 12 dozen Spade Handles, 
9 dozen Sieves, 144 dozen Wringers. 

By Strong & Trowbridge.—3 cases Axes, 2 
dozen Hardware, 11 dozen Hatchets, 13 
Lead Pencils, 1 case Springs and Axles, 6 
Chucks, 6 Lawn Mowers, 6750 pounds Bolts, 
6 dozen Lamp Ware, 6 Stoves, 15 dozen 
Hardware. 

By MeLean Bros. & Rigg.—49 dozen Axes, 20 
dozen Hammers, 12 dozen Rat Traps, 30 
dozen Gate Latches, 36 dozen Brushes, 11 
dozen Wrenches, 3 dozen Wringers, 6 dozen 
Braces, 2 dozen Planes, &c., 2 dozen Corn 
Mills, *{ dozen Wringers, 20 dozen Drills, 50 
dozen Door Springs, 22 cases Agate Ware, 1t 
cases Agate Ware, 1 _— Can Openers, 12 
dozen Hoes, 24 dozen Egg Beaters. 

| By the F. B. Wheeler Company.—1 case 

| Plated Ware, 8 Pumps, 1 case Hardware, 2 

dozen Axes, 1 case Hardware, 4 dozen Axes, 

6 dozen Hatchets, 2 cases Hardware, 6 cases 

Wringers, 20 packages Hardware, 1 dozen 

sets Axles, 2 dozen Hammers, 1 case Hard- 

| ware. 

| By R. W. Cameron.—22 packages Hardware, 

| 18,165 pounds Axles, 2 cases Lamp Goods, 

7 a es Mining Machinery, 5 boxes Tools, 

2 boxes Wood Working Machinery. 

| By W. H. Crossman d& Bro.—2}¢ dozen 

Grindstone Fixtures, 9 boxes Carpenters’ 

Tools, 1 dozen Axes, 6 dozen Traps, 7 cases 





Plow Parts, 1 case Hardware, 6 — 
Carpenters’ Tools, 2 dozen Ha ives, 6 
dozen Razor Strops, 1 gross mers, 4 


dozen Wringers, 1 dozen Blocks, 2 dozen 

Door Checks, 2 Boring Machines, 1 Tire 

Bender, 1022 pounds een Bolts, 2 S 

Hammers, 5 dozen Wringers, 40 dozen es, 

50 sets Axles, 19 packages and 8 cases Hard- 

ware, 6 dozen sets Sad Irons, 2 gross Egg 

Beacers, 3 packages Plated Ware, 12 Stoves, 
50 Seed Sowers, 4 dozen Squares, 42 dozen 
Hammers, 77 Scales, 54 Churns, 45 dozen 
Wrenches, 18 Miter Boxes, 28 dozen Cow 
Bells, 36 Corn Shellers, 6 dozen Hay Forks, 
1 dozen Tills, 5 packages Hardware, 20 dozen 
Hatchets, 100 dozen Axes, 224 — Stone, 
18 dozen Cow Bells, 6 dozen ps, 1 gross 
Transom Lifters, 10,000 Cartridges, 18 dozen 
Wrenches, 1 Gross Razor Strops, 8 cases 
Hardware, 56 pounds Stone, 8 dozen Ham- 
mers, 10 dozen Axes, 1 case Hardware, 15 
dozen Springs, 2 cases Hardware, 8 dozen 
Axes, 1 dozen Forks, 2 dozen Lanterns, 20 
dozen Axes, 2 gross Whips, 54 dozen Whip 
Handles, 122 dozen Whips. 

By H. W. Peabody & Co.—1 case Step 
Ladders, 120,000 Rivets, 11 cases Hardware 
12 Shellers, 7 cases Edge Tools, 2400 
org Nails, 200 pounds of Nails, 20 reams 

lint Paper, 1 case Iron Castings, 4 cases 
Pumps, 126 cases Fruit Jars, 5 cases Hard- 
ware, 4 cases Iron Castings, 26 dozen Ham- 
mers. 

PER SHIP CRICCIETH CASTLE, SEPTEMBER 10, 

1890, FOR MELBOURNE, AUSTRALIA. 








By Bissell Carpet Sweeper Company.—17 
cases Carpet Sweepers. 

By Edward Miller & Co.—5 packages Lamp 
Goods. 

By Bradley & Hubbard Mfg. Company.— 
17 packages Lamp Goods. 

By Fairbanks & Co.—1775 pounds Scales. 

By Dunbar, Hobart & Co.—8960 pounds Nails.. 
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By R. H. Dana & Co.—109 dozen Axes. 

De Grauw, Aymar & Co.—1971 pounds 
anila Rope. 

By Arnold, Cheney & Co.-—275 pounds Iron 
Castings. 

By W. K. Freeman.—3500 Shells. 

By Coombs, Crosby d& Eddy.—13 dozen Hard- 
ware. 

By F. B. Wheeler & Co.—25 dozen Axes, 
30 sets Axles. 

By Mailler & reau,—2650 pounds Axles 

By Welsh & a.—10 cases Hardware, 4 
pack: Plated Ware, 1 case Hardware, 2 
cases Forks, 11 cases Laundry Machinery. 

we A, Field - es —_ Tools, 2 am 

ringers, 2 gross Axle Grease, 24 dozen 
Ais Geunen, 

By R. W. Forbes & Son.—12,000 Cartridges, 
32 Washing Machines, 5500 Cartri . 2 
dozen Thermometers, 3 gross Adhesive 
Hooks, 3 dozen Sash Cord, 8 dozen 
Wrenches, 16 packages Hardware, 3 dozen 
Wrenches, 14,000 Bolts and Washers, 8 pack- 
ages Carriage Hardware. 

By Strong & Trowbridge.—25 kegs and 500 
pounds Nails, 3 dozen Bush Hooks, 8 dozen 
Padlocks, 1 dozen Banks, 60 pounds Hard- 
ware, 1 dozen Mangles, 10 dozen Door 

_ Springs, 2 dozen Forks, 55,000 Rivets, 211¢ 
a Lampware, 34 mps, 151% dozen 

ks, }¢ dozen Nail Pullers, 9 dozen Be- 
flectors. 

By R. W Cameron & Co.—2 boxes Nuts and 

Its, 2 cases Hardware, 2 cases Axles, 1 case 
Hardware. 

By H. W. Peabody & Co.—18 cases Skewers, 
1 case Iron Castings, 22 cases Hardware, 4 
dozen Wringers, 1 package Iron Castings, 12 
sets Axles, 1 case Hardware, 8 dozen 
Brushes, 9500 pounds Nails, 17 cases Hard- 
ware, 2 cases dpaper, 56 packages Dies, 
2640 pounds Nails, 30 sets Axles, 2 cases Iron 
Castings, 4 cases Wringers, 1 case Blocks. 

By W. H. Crossman & Bro.—3 dozen Shears, 
5 cases Hardware, 28 Stoves, 3 dozen Wring- 
ers, 10 gross Traps, 32 dozen Broilers, 4 
dozen Wringers, 1 gross Traps, 8 dozen Cow 
Bells, 81¢ dozen Forks, 41 Pumps, 10 cases 
Hardware, 12 dozen Snaths, 36 Tacks, 
24 cases Hardware, 2 gross Axle Grease, 1 
dozen Grindstone Fittings, 4cases Hardware, 
1 case Hardware, 1 gross Sinks. 

By H. W. Peabody & Co.—3 cases Bolts, 1 
case Transom Lifters. 

oy, Maken Bros. & Rigg.—1 case Platad 

are, 1 dozen Wrenches, 19 sets Casters, 
1800 pounds Nails, | dozen Stoves, 12 dozen 
Gate Latches, 106 dozen Axes, 39 sets Stocks 
and Dies, 1 cask Plated Ware, 9 Stoves, 43 
dozen Drills, 1 gross Can Openers, 1 case 
Tacks, 1 dozen Toy Banks, 1 case Carriage 
Hardware, 23 packages Harvesting Ma- 
chinery. 


PER BRIG DA CAPO, SEPTERBER 16, 1890, FOR 
PORT NATAL, SOUTH AFRICA. 


By Samuel Lees & Co.—6 cases Wood Work- 
ing Machinery. 
By Coombs, Crosby & Eddy.—20,000 pounds 
Barb Wire, 814 gross Axle Grease, 16 Meat 
Cutters, 9 Churns, 200 dozen Axes, 29 dozen 
Tools, 14 gross Hardware, 2 dozen Garden 
Sets, 1 Drill, 8 Oil Stoves, 1514 dozen Lamp 
Goods, 10 dozen Carpenters’ Tools, 15 dozen 
Wrenches, 14 dozen Traps, 30 dozen Hard- 
ware, 14 dozen Tobacco Cutters, 100 pounds 
Oil Stone, 32 dozen Saws. 
John Norton & Son.—32 dozen Corn Shel- 
ers, 24 dozen Cultivators, 20 dozen Axes, 
106 dozen Hatchets. 
~ a W, Peabody & Co.—4 packages Road 


B 


By Corner Bros. & Co.—96 cases Agricultural 
Implements, 1 case Hardware. 


PER BARK VALPARAISO, SEPTEMBER 15, 1890 
FOR WELLINGTON, NEW ZEALAND. 


By Arkell & Douglas.—7 dozen Traps, 12 
dozen Saws, 36 pounds Castings, 2 dozen 
Wringers, 30 dozen Traps, 10 dozen Bush 
Hooks, 12 dozen Saws, 18 dozen Wire Goods, 
4g dozen Stoves, 1 dozen Cages, 224 dozen 
Saws, 2 Stoves, 60 dozen Lampware, 89 
Castings, 4 dozen Rat Traps, 1 case Pumps. 

By R. W. Forbes d& Son.—2 dozen Plated 
Ware, 22 packages Churns. 

By G. B. Nicholson.—1 box IronPumps. 

By Arnold, Cheney & Co.—600 pounds Axes. 

By Henry Disston & Sons.—327 pounds Saws. 

By Boston and Lockport Block Company.— 
1505 pounds Pulley Blocks. 

~~, rs Hobart d& Co.—8400 pounds 

ails, 

By Alfred Field & Co.—7 Stones, 5 dozen 
Tinware, 2 dozen Wringers, 2 dozen Hard- 
ware, 36 dozen Axle Grease. 

By W. H. Crossman & Bro.—1 package Hard- 
ware, 3 dozen Thermometers, 10 Stove 
Trucks, 4 dozen Wire Mattresses, 14 dozen 
Hardware, 3 packages Pulley Blocks, Ky 
dozen Wagon Jacks. 

By McLean Bros. & Rigg.—2 Corn Shellers, 
3 sets Die Stocks, 44 dozen Lemon Squeezers, 
2 barrels Hardware, 14 dozen Coffee Mills, 1 
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c= Can Openers, 5 dozen Axes, 1 case 

roilers, 2 dozen Wringers, 105 dozen Axe 
Handles, 22 Meat Ney oly dozen Axes, 
2 Drills, 2 dozen Cork , 28 Pumps, 
dozen Wri 31¢ dozen Plumbs a 
Levels, 1 densa Carpet enaaee. 4g dozen 
Mangles, 4 cases Agateware, c Sil- 
ver Plated Ware, 1 gross Fly Killers, 2 pack- 
ages Lampware, 1 dozen Sifters, 3 cases 
Lampware, 15 dozen Axes, 1 dozen Potato 
Forks, 4 packages Tool Racks, 10 dozen Hay 
Forks. 

By Strong & a ane ero 
2 packages Pumps, 12 gross Penci jozen 
ala em. 5 dozen Brushes, 6 dozen Axes, 18 
dozen Mouse Traps, 8 dozen Hardware, 9 
dozen Axes. 

FOR AUCKLAND. 

By Arkell & Douglas.—3 sets Springs, 6 gross 
Hardware, 14 dozen Anti-Rattlers, 3 dozen 
Door Springs, 1 dozen Saws, 


FOR DUNEDIN, 


By R. W. Forbes & Son.—4 packages Axes 
and Wringers, 3 dozen Hardware, 1 case 
Hardware, 35 boxes Horse Nails, 13 pack- 
ages Axes and Choppers, 14 dozen Rakes. 

By Arkell & Douglas.—16 dozen Saws, 189 

unds Saw Frame Castings, 6 dozen Rakes, 
5 dozen Wrenches, 16 dozen Forks, 2 dozen 
Wringers, 3 dozen Meat Choppers, 1 dozen 
Molasses Gates, 4g dozen Lawn Mowers, 1 
dozen Sad Irons, '¢ dozen Fruit " 
erates Fruit Jars, 3 dozen Pumps, 10 dozen 
Hoes, 1 gross Traps, 3 gross Oil Stones, 10 
dozen Snaths, 1 dozen Saws, 125 pounds 
Nails, 3144 dozen Drills, 1s dozen Knives, 6 
gross Snaps, 13 dozen Hoes, 2 cases Bolts, }¢ 
dozen Augers. 


PER BARK BRAZIL, SEPTEMBER 19, 1890, FOR 
PORT NATAL, SOUTH AFRICA, 


By Strong & Trowbridge.—1 dozen Meat Cut- 


ters. 

By H.W. Peabody & Co.—4 cases Hardware, 
6 sets Axles, 2 packages Hoes, 21 Wringers, 
1 dozen Seed Sowers, 2 packages Hardware, 
1 barrel Lampware, 1 case Fruit Jars. 

By Ccombs, Crosby d& Eddy.—9%6 Plows, 30,000 

unds Barb Wire, 10,000 pounds Barb 

Vire, 24 Plows, 18 Ladders, 6 dozen Hay 

Forks, 2 dozen Wrenches, 200 pounds Oil 
Stone, 10 dozen Braces. . 

By W. H. Crossman & Bro.—20 dozen Hard- 
ware, \¢ dozen Hand Carts, }¢ dozen Trucks, 
1 dozen Washing Machines, 93 cases Agri- 
cultural Implements, 30,000 pounds Barb 
Wire, 5 crates Washing Machines, 14 dozen 
Hand Carts. 


> ——_— 


REVIEW OF THE WHOLESALE MARKET 
IN PAINTS AND OILS. 





It should be understood that the prices 
quoted in this column are strictly those cur- 
rent in the wholesale market, and that 
higher prices are paid for retail lots. The 
quality of goods frequently necessitates a con- 
siderable range of prices. 


Paints and Colors. 


White Lead.—The enhanced cost of raw 
material has caused a further advance in 
corroders’ prices for the pigment, and the 
market is in such shape that present or even 
higher prices will likely prevail during the 
balance of the year. At the last advance 
White Lead is relatively lower in price 
than the domestic crude material for im- 
mediate delivery and about on a parity 
with the present market value of foreign 
Pig for delivery lateinthe year. The high 
cost naturally causes buyers to proceed 
cautiously, but both corroders and jobbers 
assert that the current movement is in line 
with what is customary at this season of 
the year. The new list, which shows }¢ 
# tb advance, is us follows: 


Kegs, dry or in Oil: Per tb. 
Lots of less than 1000 th.......... .... T3¢ 
“4 1000 th to 5 tons....... Tk¢ 
se si 5 tons to 12 tons... .. Te 


se “s 


12 tons and over...... 7 


For 25 th tin pails, add to keg price..... K¢ 
* ee” - acne 1 ¢ 
‘“* 1% @5 Db assorted tins, add to keg 

DR ccKcGhe aemsiveesebee emcias peaawne Veg 


The cheaper varieties (adulterated) of 
Lead have undergone no change, the 
it is considered probable that manu- 
facturers of the better sorts will raise 
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their figures should the advance on pure 
pigment turn out to be permanent. 


Red Lead and Litharge.—Prices for 
these commodities have been advanced 
the same as White Lead. Otherwise the 
market is featureless, there bein merely 
the routine trade. The revised list is gg 
follows: 


In barre] 
In kegs. half barrels, 


Lots of less than 1000 th.. 73¢¢ Th¢ 
**~ 1000 th to 5 tons.. T4¢ 7 ¢ 
** 5 tons to 12 tons.. 7<¢ 6K¢ 
‘* 12 tons or over... 7 ¢ 6%¢ 


Discount, 244 ¢ for cash in 15 days. 


Zines. — There has been no further 
change in prices of American Oxide, and 
the market is without new feature, save 
that some large buyers have manifested 
more disposition to place orders in view of 
the strong position of the market. For- 
eign brands are very firmly held and sell- 
ing to about the usual extent. 


Colors.—Prices for Orange Mineral have 
been advanced about 4¢ # Ib on account 
of the increased duty. Otherwise there 
have been no changes in prices, but the 
market for the general line of house paint- 
ers and grinders’ colors remains firm and 
business is of a very fair volume. 


Miscellaneous.—No striking change has 
taken place in prices for Chalk, Whiting, 
Paris White or Clays. Tne market for the 
several commodities remains quite steady 
in tone, but current business is of unim- 
portant character. 


Oils and Turpentine. 


Linseed Oil.—Local manufacturers have 
made no change in their prices, and Oil 
from outside sources is offered no more 
freely nor at lower prices than have ruled 
since the beginning of the month. In 
other words, the market remains in statu 
quo, and there is little chance of any change 
upless the cost of raw material drops con- 
siderably. The current movement is of 
routine character, and fully up to the 
average for the season in volume. 


Cotton Seed Oils.—Refined product is 
moving off in moderate quantities, and the 
crude article finds rather slow sale, there 
being no real live interest on the part of 
either home trade buyers or exporters. 
From the South it is reported that seed 
comes forward slowly and that the qual- 
ity is poor. The average quality of Oil 
received here is undoubtedly low, and 
while strictly prime stock may be worth a 
little more money on its merits, the gen- 
eral market is no better at the present time 
than it was a week ago. 

Lard Oil.—For the best city brands of 
present make prime 51¢ is still generally 
asked. Business has been done at 50}¢, 
however, and sales of good out of town 
makes at 50¢ are noted, which would in- 
dicate a rather weak market. The home 
distribution is fair, but export movement 
moderate, 

Fish Oils.—No new movement of im- 
portance in crude Menhaden or Sperm Oils 
comes to notice, and the demand at pres- 
ent is moderate. Still, the position of 
supplies is fairly good, and prices for the 
manufactured as well as the crude product 
remain very steady. 

Miscellaneous.—Olive Oil in barrels has 
been sold at 68¢ @ 68}¢, to arrive, but 
the market has hardened somewhat the 
past few days,and spot lots are not offered 
at less than 72¢ at the moment. Cocoa- 


¢|nut Oils remain in strong position, but 


prices bave not changed during the past 
week. Palm is also firm and selling to 4 
very fair extent. 

Spirits Turpentine.—The home trade 
distribution at this point has been very 
fair, and advices from Southern markets 
note a good movement there. Prices are 
steady at 404¢ @ 41¢ here. 
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The Lawrence Safety Cheea Rein 
Guard. 


ence Curry Comb Company, 
East Forty-third street, New 
troducing a safety check rein 


The Lawr 
204 and 206 
York, are in 

uard, asl o 
1 shows it in use, 


llustrated in Figs. 1and2. Fig. 
while Fig. 


9 
~ 


gives the 





Fig. 1.—The Lawrence Safety Check Rein 
Guard, 


guard separate from thesaddle. Its use is 
obvious, and the statement Is made that 
the natural spring of the rubber, of which 
itis made, makes it impossible for the 


“ee 


Fig. 2—Check Rein Guard Separate from 
the Bolt Hook. 


guard to come off the hook, except when 
taken off by hand, consequently there is no 

ssibility of the check rein getting loose. 
It is alluded to as being better than a snap 
hook, as there are no springs to get out of 
order. 


The Amidon Perfect Adjustable Shaft 
Wringer. 





E. H. Amidon, Buffalo, N. Y., manu- 
facturer of bit braces, is introducing a 
wringer, as illustrated herewith. The 
iron parts are galvanized. The crank is 
made of steel, and prevented from turning 
onthe shaft by a groove in the shaft, to| 
receive part of the machine bolt with 
which the crank is attached. The upper 
shaft has double knuckle joints, which al- 
low the roller to adjust itself as articles | 


‘cogs running on the outside of the tub, to make a saving of one-half the fuel. Any 
| prevent rust or grease dropping on the | excess of steam in the cooker is intended 
clothes. The point is made that the cogs | to escape through the small opening inside 
are always in mesh and cannot be thrown | the kettle into the hot air jacket and there 


dut of gear by wringing a large article. | to evaporate. 


These are made in one size only, 12 inch 
frame. The price for the wringer will be 
found in the Trade Report of this issue. 


EE 


The Giant Sash Lock. 





The I. G. Jenkins Mfg. Company, 
Oswego, N. Y., are introducing a burglar 
— sash lock and ventilator, as illustrated 

erewith. This lock is provided witha 
key having a notch on the lower edge 
which engages on the lower edge of the 
face plate when the key is pushed in, thus 
holding the bolt back and allowing the 
sash to be raised or lowered as desired. 
The sash is locked by removing the key. 
The lock is heavy brass and particularly 





No. 131 Giant Burglar Proof Sash Lock 
and Ventilator. 


adapted to large and heavy sash. If de- 


sired, a push pin and face plate similar to | as illustrated herewith. 


| the one on the Perfection lock, which is 

|}manufactured by the same company, and 

| was described in a recent issue of The Iron 
Age, may be used instead of the key. 

I 

Silver’s Steam Cooker. 


Silver & Co., 56 Warren street, New 
York, are putting on the market a steam 
cooker, as illustrated herewith, in which 
some new and novel features are shown. 





The Amidon Lerfect Ac 


are sons through the wringer, thus 
avoiding the friction of cog wheels result- 
ing from one end of the shaft being higker 
than the other. The clamps can be swung | 
around flush with the front of the wringer 
when not in use. The wringer is thus 
adapted for fastening to square stationary 
tub; or to round wash tubs. A handle on 
the top makes it convenient to carry. The 


ijustable Shaft Wringer. 


The manufacturers claim that it is the only 
absolutely steamless and odorless cooker 
on the market, and especially allude to its 
being the only steamless and odorless 
cooker for gas, oil or gasoline stoves. A 
hot air jacket surrounds the kettle; this 
jacket is designed to keep all the heat 
against the kettle which contains the food, 
and it is claimed by this arrangement 


The cover of the cooker is made to rest 
in a water groove. This arrangement is to 


HOT AIR JACKET 
SAVES % THE FUEL 


< eee me eS 


f 





Silver’s Steam Cooker. 


answer the purpose of a seal and is designed 
to prevent any vapors escaping from be- 
neath the cover. Prices of this cooker 
will be found in our Trade Report of this 
issue. 

 —— 


Indurated Fiber Cheese Covers. 





The United Indurated Fiber Co., Lock- 
port, N. Y., are introducinga cheese cover, 
It is referred to 
as adding to the appearance of the counter, 





Indurated Fiber Cheese Cover. 


and as being both light and strong. The 
points are made that it will keep cheese 
from drying up; also that it will not break 
if jarred on the counter, as glass covers 
often do. 

I 


Car Box Jack Screw. 





The Illinois Iron and Bolt Company, 
Carpentersville, Ill., are putting on the 





Car Box Jack Screw. 


market car box jack screws, as illustrated 
herewith. These jack screws are made 
with swivel caps of the same diameter as 





i 
i 
l 
i 
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the head, closed at the top to prevent dirt 
from entering between the cap and screw. 
The cap is held in place by a set screw 
running in a groove cut in the top of the 
screw. 


SE EE 


The Whitney Safety Hammerless 
Shot Gun. 





colters. Attention is directed to the 
peculiar form of the cast steel colter teeth, 
being curved and beveled to a sharp edge 
and polished ; also to the manner of their 
| attachment to the implement. These are 
/so made and arranged as to sccure a right 
and left, intersecting, uplifting under 
cut, to insure the cutting over of the 
entire surface of the ground, and at the 
same time to lift and turn the soil. The 





The Whitney Safety Fire Arms Com- |standing board or platform is designed 
pany, Florence, Mass., are introducing a | for the driver to ride upon, and the level 





Fig.1.—The Whitney Safety Hammerless Shot Gun. 


hammerless shot gun, as illustrated in 
Figs. 1 and 2. Referring to Fig. 2, it 
will be seen that the opening and closing 
of the barrels has nothing to do with the 
cocking of the gun. The hammers are 
always in the position shown in the cut 
except at the moment of firing, but the 
main spring, however, has no tension 
whatever on it until the tension lever A 
is pressed home by the shooter’s hand 
when the gun is brought to the shoulder. 
Upon releasing the lever after firing, the 
hammers automatically resume the posi- 
tion shown in cut and remain there until 
the lever is again pressed home and the 
trigger pulled. This gun is presented as 
a hammerless gun which will be absolutely 
safe, well made, a good shooter, at such a 
cost as to place it within reach of all 
sportsmen. The working parts of the gun 
are referred to as being made from the 
very best steel forgings, the parts few and 
strong. The opening or closing of the 
gun has nothing whatever to do with the 
cocking. It is stated that particular at- 
tention has been paid to getting a nice, 
symmetrical and well balanced gun; and 


within his reach enables the operator to 
control the position of the crusher ; also 
to raise or depress the colters to regulate 
the depth of the work. The harrow is 


Self Locking Coal Shute. 





The Joseph Bell Stove Company, of 
Wheeling, Va., are manufacturin 
what they are pleased to call a Burglar 





Burglar Proof Self Locking Coal Chute 


Proof Self Locking Coal Shute, an en- 
graving of which is presented in the ac- 
companyirg illustrations. This device 
consists of a heavy hopper and frame cast 
in one piece, for the purpose of building 
it into the basement walls. As will be 
seen from an inspection of the cut, it is 





New Style Aeme Pulverizing Harrow, Clod Crusher and Leveler. 


provided with a pair of runners as a 


that the shooting qualities of the guns | substitute fora sulky attachment, which are 
will receive special attention, and all of | intended to regulate the depth of the 





Fig. 2.—Safety Hammerless Shot Gun, Showing lhe Working Parts. 


their guns will be bored t> use wads the 
same bore asthe gun. The manufacturers 
guarantee their work in all particulars. 


————— EEE 


New Style Acme Harrow. 





Duane H. Nash, Millington, N. J., is 
introducing a new style Acme Pulveriz- 
ing Harrow, Clod Crusher and Leveler, as 
illustrated herewith. The leveling bar 
and clod crusher is adjustable and con- 
sists of a strong bar of angle iron, tu 
which is attached cast steel crushing 
bars, the alternate ones being extended 
and curved in such a manner as to form 








work and for transporting the implement 
on the road. Emphasis is placed upon 
the fact that the great reduction in price 
of the new style harrow brings it within 
the reach of all farmers. 


| conencnaniiaipeiicasie 


The engineering works which indicate 
the future greatness of New York are the 
projected New Jersey bridge, the North 
River tunnel, on which work is in progress, 
the proposed Forty-second street tunnel 
under the East River, the proposed Hen- 
ning gravity tunnel under the same river 
at Grand street, and Erastus Wiman’s pro- 
posed New York Bay tunnel to Staten 
Island. 


_provided with a heavy door, furnished 
| with a register for ventilation and light. 
The special features to which the manu- 
facturers direct attention are the means 
| for self locking and protection f:om intru- 
sion from without. The former result is 
reached by means of a heavy hook, which 
is so arranged that it cannot drop below a 
given angle, and which is firmly secured 
between a shield and lug in such a way as 
to permit freedom of movement. A 
wrought lug is cast into the hopper, and 
when the door is pushed shut the hook 
locks over the lug automatically. The 
shield prevents any tampering with the 
fastening from without. Still another ad- 
vantage of this shute is found in the fact 
that, after throwing in the coal, the team- 
ster can close the door, thus avoiding the 
necessity of going through the cellar and 
climbing over the pile of coal in order to 
secure the door in place. The arrange- 
ment of parts is such that the shute may 
be opened in the usual manner from within. 


en 


Sir James Kitson, of England, remarks 
that the industrial condition of Great 
Britain is now remarkably prosperous, but 

| they ‘‘ hope to gain much from the labor 
saving appliances, which are more devel- 
oped in American works than in British, 
owing to the fact that American labor is 
so much higher priced than ours, and the 
necessity of labor saving machinery has 
forced itself upon our friends on this side 
of the Atlantic more than with us, with 
labor at our tower rate.” 
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Indurated Fiber Sitz Tubs. 





The United Indurated Fiber Company, 
Lockport, N. Y. are introducing a sitz 
tube, as illustrated herewith. This is re- 
ferred to as meeting the requirements of 
the case, and having the same qualifications 


THE 
readily adjusted to run the teeth near to 
or further from the corn, as desired. The 
beam springs act direct on the center of 
the axle. The pressure either up or down 
is regulated on both beams at the same 
time, either a very small or large adjust- 
ment is made, as desired, or the position of 
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Indurated Fiber Sitz Tubs. 


as other water containing articles manu- 
factured from this material. 
—_—_——— 


“The Success Walking Cultivator. 





The Springfield Implement Company, 


| the front ends of the beams, or the position 
| of the springs, can be varied by raising or 
| lowering the front end of the tongue. The 
| beam spring is attached along the inside 
|of the beam, and the pressure is directly 
| on the horizontal purt of the axle, which 
| arrangement is intended to do away with 


Springtield, Ohio, are introducing a walk- | the objectionable feature of throwing the 
ing cultivator, known as A. W. B.’s Suc- | tongue up and down. Attention is directed 


tion. The handles are pivoted to the rear 
end of the beams, and connected to an 
arm on the tiller or yoke of the rolling 
coulters or deflectors, to cause the guiding 
attachment or deflectors to move in or out 
or operate with the handles. It is stated 


that the moment the handles are moved to | 


or from the corn the beams and teeth are 
instantly moved in the right direction, 


cess, shown in the accompanying illustra- | to the arch box on the tongue so arranged 


as to raise or lower the points of the 
beams; also to the arch braces which are so 
arranged that the axle can be drawn for- 
ward or back to diminish or increase the 
upward or downward pressure of the 
|spring. The foregoing limited description 
will enable the reader to form an idea of 
|the desirable features of the machine. 
| These cultivators are furnished with either 











The Success Walking Cultivator. 


whereby the teethSon the cultivator are 
moved to or from the corn instantaneously 
without lifting them out of the ground, 
on the same principle that a ship is guided 
inthe water. The teeth are set inan A shape 
on both beams, which is considered the best 
position they can be put in, to clear and 
relieve themselves of trash, as corn stalks, 
weeds, &c., are carried out, and the point 
is made that it is almost an impossibility 
to choke the machine. The shape, angle, 
and pitch of the teeth are designed to in- 
sure their running into and cultivating the 
ground in the most effective manner. The 
beam couplings are referred to as being 
new and an ingenious feature, being 





three teeth on each side, making a six 
tooth cultivator, or four teeth on a side, 
making an eight tooth cultivator. 


EE ————— 
Business Prospects in Canada. 





Business failures in Canada for nine 
months of the present year are in excess, 
compared with several years past. The 
number is 1376 and the liabilities are put 
down at $13,700,000, so that the fair har- 
vest of 1890, it is remarked, ‘‘ came none 
to soon.” Respecting prospects, the Mon- 
treal Gazette says: 

The policy of bankers and wholesalers 
has been for a long time against anything 
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approaching an undue extension of credits. 
This has, of course, not been without its 
effect on the situation. There will this 
year be a surplus of wheat for export, 
with the promise at present of better 
prices than have been received for some 
time, the returns from which will soon be 
visible. In live stock and cheese, now the 
chief elements in our agricultural exports, 
the shipments to date have been ahead of 
the record and show every indication of 
keeping up. The lumber trades de- 
pression, judging by the confidence shown 
in the purchase of limits at the recent 
Ontario Government sale, is not expected 
to last long. These are the favorable ele- 
ments in the situation. On the other 
hand, the operation of the McKinley 
tariff is looked upon in some quarters as a 
serious evil. It is as yet, however, as re- 
gards its permanent effects, an unknown 
quantity, and not till next year will its in- 

uence on Canadian trade be accurately 
judged of. 


CONTENTS. 





Toggle Joint Drawing Press. Tllustrated.. 629 
Extraordinary Output of Charcoal Pig Iron 630 


Another Elegant Sound Steamer............ 631 
Metal Reamers. Illustrated........ ..-....++ 631 
A Large Chicago Ruilding Contract....... 631 


Rolling Seamless Pipe from Hollow Ingots. 
Illustrated. 


The International Meeting: 
The President’s Address 
On the Probable Future of the Manufac- 

ture of Iron. ..... 
The Protection of Iron and Steel Shivs 
Against Foundering from Injury to 
I NS fosnedaa sacena 
The Development of the Marine Engine. 645 
nc ooo paavend aeakcuds can aaeeeeeee 647 
The Progress of German Practice in the 
Metallurgy of Iron and Steel. Illus ... 648 
International Standards for the Anal- 
ysis of Iron and Steel........ .-.-+++++- 


Johnstown Industries... .......... .-+: ‘ 
Cutting-Off and Centering Machine. I)lus.. 655 
New Chicago Factories 
New Publicatioas. ... 2... -ccccccccocccssces cess 
Natural Gas Companies and Their Profits ... 656 
Cornice Makers’ Drop Press. Illustrated .. 657 
Southern Miscellany.......... ...c-+-------- -. 657 


gg 


Shears for Cutting Sheet Metal. Illustrated 658 
Staple Machine. [llustrated.............-- . 659 
Cable Road Construction.........  «.-+--+-++ 659 
ee ics — wae ~ciewen, 0. ceseuviess cue. Wauees 660 
Proposed World’s Fair Buildings..... -.-.- = 


Virginia lron Notes 
Manufacturing: Iron and Steel, Machinery, 


Hardware, Miscellaneous....... ...-..+ 661, 662 
Editorials: 
Unprosperous Prosperity.... .. ... .... 663 
Remarkable Furnace Work....... . -- 663 
Shrinkage of Speculative Securities..... 663 


Employers’ Liability Respecting Ma- 


GIs kviddnd cds: enevtneacescediincs eee 
Trade Literature for Our Foreign Vis- 
BOE: 6: cuncue dovegubavducacecedeessaues 

Fe ee Ge PO ok secs kngécavqcecdcece 664 

Current Furnace Capacity... .. «....-.-.+-++ 665 

Webtiton NOW. ooo. cscs cccccccccescecccccs 666 

Progress of the South....... a gan eeeaw ea €66 


Trade Report: Chicago, Detroit, Philadel- 
phia, Chattanooga. Cincinnati, St. Louis, 
Pittsburgh, Cleveland, New York, Metal 
Market, New York Metal Exchange, Coal 
Market, Imports, Financial, British Iron 


andl Metal MEGRIGR. «5 cececcs ccseececsss 667-672 
A Chicago Jewish Training School.......... 672 


Hardware: The Condition of Trade. Wire 
Nails, Cut Nails, Barb Wire, Export Trade, 
Miscellaneous Prices, Imported Goods, 
German Chains, Competition No. 3, Items, 
Indurated Fiber Ware, John Wilson’s 
Butcher Knives, Butcher Steels, &c., The 
Care of Price-Lists (Illustrated), Price- 
Lists, Circulars, &c., Exports........... 


Review of the Wholesale Market in Paints 


and Oils: Paints and Colors, Oils and Tur- 
WONG. ven ccidnacecedscestecddssdedessacedus - 680 
The Lawrence Safety Check Rein Guard. 
EIN 6c. Cecercscecetue.aenl i, sinea:écsctanee 681 
The Amidon Perfect Adjustable Shaft 
Lj: ee 681 
The Giant Sash Lock. [llustrated........... 681 
Silver's Steam Cooker. Illustrated... ..... 6381 
Indurated Fiber Cheese Covers. Illustrated. 681 
Car Box Jack Screw. Ilustrated............ 681 
The Whitney Safety Hammerless Shot Gun. 
Cian a an) edakenen, akaasaen wane 682 
New Style Acme Harrow. Illustrated...... 682 
Self Locking Coal Shute. Illustrated.. ..... 682 
Indurated Fiber Sitz Tubs. Illustrated... . 683 
The Success Walking Cultivator. Illustrated 683 
Business Prospects in Canada. ............... 683 
Current Hardware Prices. ..... .......... 689 
i RO Co eee «. 689 
Curremt Metal Prices .. .....<-.  cescoccecs - 690 
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CURRENT HARDWARE PRICES. 


OC’TOBER 15, 1890. 


onl nee quotations given below represent the Current Hardware Prices which prevail in the market at large. They are nut given as manufacture 








and manufacturers should not be held responsible for them. In cases where goods are quoted at lower than the manufacturers name, it 
eee that + 5 Seeranes are selling at the prices quoted, but simply that the goods are being sold, perhaps by the manufacturers, perhaps by the joven’ 



























































































































Double Cut, Ct. Valley Mfg. Co ...30&10% | Beltin Rabb re y 
A ajusters, Bina. Double Cut, Hartwell’s, Pate...» .95.25 | Common Standard .--...+...-0: roq7oass | Beckers. Well. 
Romantic ioe tiga ai * ® doz f; | Doub oer —— coccccesees _ 40k 108 Standard...» eo cccececcce ove: eee ee eae Galvantzed— 
a OZ sail Ccccee cesces BCO@GORLOB | EXUrA.... cc ccccsccccceeeencsses 50&: 
Wabbuss ie: stouioe tweg Hollow Augers— N.Y-B.RE.Co., Carbon. doek@soe loss | Milka, -¥ don 5 at, $4.26 3 a ‘sighs 
seecee ate taseceeeeseensees 83' . 0. amon rong * AAG Ba in 
Ammentiten-— | Riche Aft & CO...... 00008 fos | Bench Stops—see Stops, Bench. Helwis's Wired Top. nt ‘dest #4 metre 
ps, Percussion, ® Bonney’ "s Adjustabie, # doz $48. ....40&10% Benders, Upsetters, ° Tire. 
Hicks © & ‘Goldmark’s Ay Union Mee TI eicasscocnserarservanensevs . 2081 's Lightning Tire U ee. 154) Bull Rings—See Rings, Bull, 
F wes ge Co. Ives? Expansive, each $4.50......... 50&5% | Detroit "Perfected Tire Bender.........168| ners Cl 
fb Notes aterproof, BO, onesceel Universal Expansive, each $4.50...... 20% RA , utcher’s Cleavers—See Cleavers 
ra e Edge, 1: -10’s-......46@ MRED scsxsscaretatane -25@25K10% wee h Gimlet, Fey geoet. Drills, &c., Butchers’ 
e, Cent. Fire, 110s... | Cincinnat! Adjustabie..........- 25&10% = d Bits. , 
Musket Waterproof, 1-10’s.. = ue ae yy ey Bl i a Adjuctere—seo A Bate~ 
anneid 5 5 Augers and Bits— nd Adjusters—See Adjusters, 
s $. Gctiis fniporied L’Hommediew's.....--.. We@ise1oess | _ Bilnd. aa 
Ries” ported...... eonsssseed Watrous’...........0005 15£10@15&10&10% Blind Fastenere- See Fasteners, | Wrought Brass........... sso T5&LOGROg 
; D Waterpcost Genisal Pi 54¢ se Snell’s ..............0000s 15K10@15&10K58 Cast SENN a 000 csensees 5S 
micy S— Suell’s Ship Auger Patt’n Car Bits, | Blind St Staples—See Staples, Blind. | Cast Brass, Corbin’s, Faat........ += ig 
ec: Cast Brass, Loose Joint.......... 
Rim Fire Cartridges.............50&5824| Awl Hafte—See Hafis, Awl Cee eaeas, Ot er het. Cast Iron— 7 
t. Fire, Piston inthe” * 0 eee Awls, ee Sets, &c— Cleveland Block Co., Mal. Iron.... ... 50% | past a Narrow 
Cent. Fire, Military and Sporting Awls, Sewing, Common . ¥ gr $1.70, 35% | Moore’s Novelty, Mal. Iron...........+. 50% | Fast Joint, Broad 
Blank Cartridges, except 22 and as awit Shou id. Peg. ¥ . ee — so@dok 105 wood" teea Sry stal st 50¢ | Loose Joint....... aaa 
additional 10x on above Fahd S2cal., | ‘A wis, Shouldered Brad, 2.70 ¥ er. Sonal sont “Embossed ”..........::eseeseeeeses60% | LOose Joint, Japanned. . ; 
lank Cartridges. 22cal., $1.75.... .... 2¢ | Awls, Handled Brad. $7.50 ¥ gr-----45% | pa Orllined Dig cctv 45% | Loose Joint, Jap. with Acorns... 
Primed Shells and LEDs onansks 2% —- Handled Seratch® gr, es 35&10% Paper Lined Zine »» 55S peri —~3 Bipassees acamecaes 70R5@ 
Prim: hy 2, Bullets te. + BABES % ket Scratch, # doz, $1.50.25@308 | |, Crystal"... 50% | Toose Pin, Acorns... TO&105 
e B. Caps, Con. Ball, Swgd.. $3.00...” S Awl and Tool Sete—See Sets,Awl| “Oxidized”... . **"45 | Loose Pin, Acorns, Japanned. . 
pe +» $2.00..... and TooL Belts— oon locse Ie Acorns, spanned, 
ae mers— ‘ Anee- ciel Car 1 Machina ili, i. neues e0eeaienewusece 
ng ee n. Beve ‘om. list June 10, ’84......... 7081 2 
B, L. Caps (fo  teenteans Shells) $1, o,. First quality ........... $8.00 $8.50 | Genuine Eagle, list Oct., ‘ia. To L0@ 808 Wrought Sieel— 
alloth IN cctisnny, | suininnceae 7.50 8.0. | Phila. pattern, list Oct. 7,’84. . 104 | Fast Joint, PetEOW nce eseeseeers 
er Primers, $1.20........... ae Axle Grease—Scee Grease, Axle. R.B.&W., old list 70% | Fast Joint, Lt. Narrow........... 
Shelis— Sie Machine, list Jan. 1, 1800...0°00777°"7". Fast po Ny sa eteneeeeeeenes 
7 Loose IORG,. » cvcccgoeescce 
First quality 4, 8 10 and 12, ga No. LAWe@se, No. 2 SFQoigs bin tntniwee Fable dutts, Back Fiaps, #6... TomLos 
 askae decane 7 nside Blind, Residduavsns 
First quality, 14, 16 and 20 eget aoe... a73¢5 (3% cash Door and Sruttor— ne nas Inside Blind, oo 
lnenvesesers sssceesseesosaves Fee TE acorns mosweagoe! se@te oom —— Eases. : l, mare, are, &..70@70&10% — > sn Wrote ght Butts. 7’ wo 
Ow erecccccccscecsesccesscee’ oose oeeseeece Sast Iron utter BB. ccceces — 
Star, Club, Rival and Climax ee. Concord Axles, solid collar........ 6¢67¢ | Cast Lron Chain ( nt’s bist. oseaios 
sotbele’s Comb, ahaot Shelis.. ” 158 2% National Tubular Se sitenikh 4 ve sn teak Bolts....... i es sao ton Canpsore—seo Compasses. 
Brass st quality..... 60&2% Wrought Square................ 
Brass Shot Shells, Club, Rival, Climax.. Bag niotders.—see Holders, Bag. wre Satter, all iron, siaiigy' a ooal0g | Calke, Tee— 
Shells Loaded— Balances— rit Shutter, Brass --40&10% | Gautier ‘ #2 
Wr’t Shutter nt’s tise «s++ee4.008108 | Dewicks (Burke)...... pia 
Standard List, July 19, 1800..4081085¢ | Spring Balances... eons. wrt Sunk Flush, Sargent's list... ‘Soules pen Pnsesseneece oe vos 
a 0. 2000 20 y’s io 1 
u x C aw. R. RE 11 up... one Chatillon, ¥ dos. “ato 20 0.25 1 * net | Wr't B.K.Flush. tom’n “ BBRiOe °S| Can Openers—See Openers, Can. 
OCA W. ee Ae Be BelO... 826] o | Chatillon Circular Balances.......60810% ! il Cards— 
VaSewea Se wan Mi! | Bare asa | erent Com. aaa 
U.M.C.&W. iy ; Z cee OO. SS a ee * Dicker Ses : 
OCRW. Be Ame ee Sree: $501 Z| Cast Steed... ees enseceoneees # paige | Common, list Feb. 28, °83...........4.. g, | WOO ----nerceerceerens ore hOSLORIO$ 
BoC ew.B A—P. ig Vavesnas 10] trop, Steel Points...... ....... .. # D Shae Sch Nut Company: asq| Carpet Stretchers— See Stretchers 
Eley’s P. E., 11@86..0722200000770000. 2) See, Wa Keystone, Philadel. lat Oct. "i... sug | Carpet. 
aa Standard Fiberware, No. 1, 101¢-inch, $2; Norway, Phi list Oct. JBh.. eoecees tO 8 
nvils.— 12-inch, $2.25; 134¢-Inch, $2.75; 15-inch, American erew Com neent Carpet Sweepers—See Sw 
Peter Wrienb eB 10¢--0-.-----15@1585 | pen, Eagle, Phil. list Oot 16,784...00000.0180n | (oh 
tage’ re me Mouse Banc’ senveensers 1? Beams, Scale— Philadel, list Oct. 16,’84..... .......- sos Cartridges—See Ammunition, 
Armitage’s Mouse Hole occ ccccseccescs Serle Beams, List Jan. 12, ’82.. 50810@, Bay mae I incon us 
e. Extra.. “idistaige 50&10&54 | &-B.&W.. Philadel, list Oct. 16, '84..' “Son Casters— 
Wilklenmig Teeter tteteeeeee es Cheats vans NO. 1. ..cccesosesccccvceccces 
iki ec *pigep oe Chatillon’s SE Meanaceciensknctsebieaiee 50% | Common and Kind............ ++ ++. 20810% See ee ae 
Mitte.” = Boaseas ee ecerccccoces oe 33hga leueeanee 5% Shallow Soc Socket. . 
Millers Falls Co., 18.00... eaters, <7 Cc— RRR RR RE eee te eee 
Cheney Anvil ania Figo. -n--20-00e200e 20¢ | Keystone, P.D.AC., Each,No. 1,#1; No, | Berax...i4 Dig@ loge a iii 
pica Anvil and Vise, $3.00.. “BOR IOg | p22 B2--e eee eeeeeeeeeeeee eect eneeseens 0% or ne achises—seo Machines, | wartin’s Patent (Phoenix) 
Sibcdenshavas.wntdipaue apanmenne 4585 & Dover.. spreasapecabansceen boone Te Bs re — Payson’s Anti-friction......... 
Apple Parere_See Pac cco etanaard CO.).. «202s +.¥ doz ow Pins— ns, Bow. Giant Truck Casters....... 
pple Parers—See Parers. Apple, — ee odes » seconge # doz$1.00| Bexes, Wagon. Stationary Track ¢ Cantons. a 
uplex Extra Heavy (Standard Co.). Pe cenas tives. cacdelsaneiees cteed 2% | Socket Truck Casters..............06+ 
Augers and Bite— Bryan P toakiso Braces.— Cattle Leaders—See Leaders, Cat 
Douglass Mig. C0............. Double tii & Bldg: Coli; Were Ne Oe | Ameriean Bit Brace Co.: 7 
Wm. A- Ives BOO occ argon sees x nee | Be te Sores wee Py poe ew: see eeeeeeeeseses fonion tle. 
ysville Mfg. Co...-°"°"°""""" y ( SR oe ro $12. by BA, Oh, Why Blecseeerecseceeess ‘ = 
French, Switt & Cort Ti. Beecher,” | Triple Gl. & Bee Get Ce aro 16.80 Noe: 13, 26, 90, 89. FoR10&S* | rence ae 4 Fancy Chal 
eee ee A Pp &. » 
Rockford Bit Bit Com PADY ves eeveenece cs © | Improved acme (H. & R. _— are an on “81.42 to $1.25¢ | HAGE revised April 21, 1800, ..-. 608 
Coo uglass nc cad gro $9.00 » 1 
Cook’s, N.H.Co per 0. 0.5081 0@508i6 Paine. Diehl & Co.’s,......... * gro 24.00 | Barker's Imp’d Plain.. .....75&10 @80% | 4 merican Coil, in cask lots, 
Wes’ C i. iasiionss SEU iicecomasescsenact # dox $5.50 | Barker's Imp. Nickeied.. S5R108708 | "3.16 14 BI 7-16 % 
tent Solid Head Sette. aeree mecaezarse® 5&1O@808 | 97.75 5.45 4.55 4. 8.66 $550 40 3.90 
c .£, Jenning & Co., No. 16, Giake Sane... so@adeion Less than cask lote, ad a 
ck. Jennings & Co., No. ee ce 604 Common Wrought............++. .-.60&10% Universal OO ees 40640810 | 2¢rman Coll, list of June 
& E. Jennings & Co., Auger Bits, # set, Western.......2+-;+000:+++ .20&108 nive oe n., $2. ” 10 i teres 25 | German Halter Chain, list of congue 
quarters. No B85: N $5; N. No, 30 30, 83.50" Bog Western, § Sargent’ 's list. yonies oun seeeevecees teeeeee 15 ot 887, Waites 50&1 
eo Twist........... ake es SU cco ssese - 7 
Russell Jennings’ rs and Bita 25% Kentucky, Sargent’s list. ..70&10% Nos. 10 to 16. eeeeseoes eee ee eeeee b0n Traces.. nanneeengee 
Imitation Jennings’ bits and ia Sto Dodge, Genuine Kentucky. 0@70&10% oe. Se rere teeenoeencongaas 50s Rovers Heel Chain ....... eerie sokeg 
nell’s Jennings Pattern............. Texas Star........+.-00++ 10@50&10&5% a oo: SESE NESE 50&108 | Oneida Halter Chain............ HORDE 
BOER rscycrereicsxvesocvercccs 204 ERR ee oe O&5S on Pol " Galvanized Pump Chain.......#® 
Rockford, Jenning’s Pattern. -°°"*"*" Farm Bells. ......--.+....+--+ ¥#D 3e@3i4¢ | Barker's Imp. Polished... ...75&10@80% | Jack Chain, Iron........+.++++ 75a1 
Car Bits........ 00... ....000. C0@G08 Steel Alloy Church and School Bells. .4 Barker’s Imp. Nickeled.....65&10@70% | Jack Chain, Brass..... ceceeee + TO@7T5X108 
Car ies Pisa W660" Deor- Ratchet, Polished..... ...... 50&10@60% 
Snell’s Car Bits..." ° : Gong, ADDE’S .......e0ee0+0+ er 10% | Ratchet, Nickeled.........,..40&1¢ 
ommodieu Car Bits. Gong, SEE cnsansakucobiats “tage 10% - ~-L..¥ steeeeeees net, $1.10@$1.15 
Forstne> ‘at. ong, Barton’s..... eeceeveres * Barth 
Cincinnati 1, 1-4 Crank, Taylor’s......sese-ceecesece 10% | Nos. 25, 27 and 30.. 50&10@60&5% 
Bit Stock Drills Crank’ Brooks’ .......... ~scaennd 50&10&2% | Nos. 117,138, 119....... +g: 70@ 70858 
Morse Twist Drills .... Crank Somme rocceecececeseseces S0810% Fray's Genuine’ Spotford’s. “s rio 
eorccccccee dl rank, 7B .ccccccccccccecccces 
PRORTRE vecresnresessessoseses Lever, Sar H en ei = 00804 Fray’s No. 70 to 120, 81 to 123, 207 to 414 Chalk Lines—tee Lines, 
IE VV CREIL oeccccsscessessseccceces ver aylor’s nz or 
Syracuse, for metal ............. one OR LO Lever, Taylor's J . Japanned if Sree’ New Haven Hovelty...... 7070854 Chisels— 
Wiliams or Holts, for metal Set oetog | Bully Brook's. Barber Ratchet.......:-.-O080@008103 | p_ « Soguet Framing and Firmer. 
Williams’ or Holt’s, for wood.. "408104 Pull, Western. ve ; Barbers........ +++ ovecerenahniatll C0R5G | Be S. & We oeessreeeeerrees 
Cincinnati, for wood........... On Electric, Serene msamncaseree assess lnahee Waste. 
Cincinnati, for metal....."" sss -GBaelog Wollensak’s......-..++ iteaceeeonin ++ .20% eee Ratchet. .......... ++ Lo@bos | Py itherdy Saari 
: ae Bigelow & DOWBEC.......ss0eeseeeees +++-208 | P. aces Peck’s Patent.........-60% | Oiic Tool Go... re 
Expansive Bits Taylor’s 204 een Ohio Tool CO.......0..e0ee 
Clarke small, $18; large, $26 °.86@36454 ae ee eee Shelf piain, Sargent’s list, S5RLOQESE | | PoE roa. .sesce wes gseses 
Aree dues te F AOE $00......+0.0000000e Light Brass.........+++++++ sosseses +-7h&10% Shelf, f Sargent 6 ¥ 608 an rene caresinie’ 
. SoU eal MgB wegen on Extra Heavy... ialeiieniuedon STII %65&10¢ | Shelf, fancy, nt 6 list, _ L. & I. J. White. 
—— 8, No. ne 3 | peebcsnnss ....85% | White Metal.. cocccesecess OORLORIOS | 0& 10% : 
cearns’ No. 2, $48........000008 sneeabod 20% | Silver Chime..........s.ssesereess 10% Reading. ee sseeee +++ 5&1 o@ene1 O&5% Tanged and Miscellaneous. 
Gimlet Bits— Globe( Cone’s Patent) .2.72007. 25&10@35% | Reading, Rosette...... wee ee 
Semen # grose $2.75@83.25| Bellews— “Brighe Wire Geoods—See Wire. Tenged Firmers. ... coecccsecoce ca * 
. he OTB’. wee ceceserees eeee 
sane. +» doz $1.10.. 10% | Blacksmiths’ .....0... ..ssese0es 60&5@65% | Henis’ Self-} Inch......_ 9 10 9xll| Spear&J ackson' Sidustavivalios ..$5 to 2 
Doubi 1 25@25&5% Molders’ .... 40@40&10% | Basting. ‘Perdoz .@4.°0 5.50 4.50 RE OE on sa adeuan cack eoeunlae 308 
uble Cut, Shepardson’s. ....45@4' &104 | Hand Bellow .. 40&10@506 ' New HOven......-..sccceeeeeeesceee oe 504 ' cold Chisels. PE na bab conccnenes eee 
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Cutters— Screw-Driver Bits, Parr’s...... -¥ PRAD etait hadecdnncecncosoeneds sogdee «+00 O58 
nent $8.00. .....20% Meat. Fray’s Hol. Hdle. Sets. No. Senet, | MORAG: ;..5.055.02- privibitety -+- 70% 
geach, Ptijusiabie,cach, 00, eee DIEGO'S B G08... .nereprerereens ore MOROE | B.D. & Co.'s all Beel....6.000-s0c0ese0- Double Action Crown......... ..+++++-00% 
Danbury aeeeeeegeese oe $14.00 417.00 $19.00 INDO ber ee ec cseebs Sésecccercecsin’ 25& 10% GI cgicsccccctc tied beecee er 
* ‘palz Pat. teens Brace Screw Drivers............... 25&10% 0% 
sinner r’s Patent Chucks. ++eees++s0&@68 | Buck Bros.’ Screw-Driver Bits .... G | SAE .. cee eceeceee eee ereeeeeenes woo sdides 
Combination Lathe ae. ‘eikts ena Peerless and Giant.............. --60R10% 
Universal at Lathe Chucks.......-.. x i 7 Ee Beaters,—See Reaters, Egg. Zero and Pet.............-++ seeeeee ao 
| tee enserecee Teandacs stess sebebied scsi 658 
onl Mix. Co. $8.50, 25% | American $33.00 $45.00| Baa Poachers.—See Poachers, Egg. | Keystone, P. D. & Co., each, $1.50,..,. 20% 
Gcnpinaiion. ee uaa seucheoes .404% a oe ne 2 a Electric Bell Sets.—See Bells, Elec- Fruit and Jelly Presses— See 
Universal..i..++ vevceessesseserseerel® | | Each......85 $7 $10 $25 $50 trie. Presses, Fruit and Jelly. 
Independent. .....+-seeeeeereees eanteoe ouggpen sas ssoeergezconmsrae Emery. — No. 4 to “Sie FI i or Pei Mie eae 
Gunes.  §§ » - » ero f  Micens 83 &6 5) x en 44a eee. F 
Great American Meat Cutter.......... " p 2 
rimin Union No. 1, 5 gallon. . 63.95 each Nos..... 112 116 118""" 136" ig Kes, #3. 48 bg ae camera > Perfection, Standard 
Tumtn Union No. $ sotgallon..,#4:20 each £2.00 $2.75 $3.00 82.50 $4.0 come io” of | "Globe: Tin, 1 gro. 10%; 2 to 5 
Timlin Union No. 8, 10 gallom., ures" Chaiicge # 08. ....04; $5@458109 ein nes ee 5 ¢ | 2s; ic ee < 
ae ee eee $22.00 $36.00 $40.00 | 10 cans, jess , 1to 6 dos., 18% 6 to 18 
: ast ong | Home No. 1......... ¥ don, $20.00, Sek10s | tam 10.....10 € 10 € = — THEE | do, 2045 OVER 12 BOK. .-0+--0-00-0+ 
R. I. Tool Co.’s Wrought Iron.......... Draw Cut, } \ : # 1000 ft 
Adjustable, Cincinnatl............ SE Nos. '5 26 8 nameled and Tinned Ware— Fuse— 
Ad stable. — seocooepece ang ths $50 $75 $20 $225...... 20@258 See Ware, Hollow. Common Hemp Fuse,for dry ground $2.70 
Adjustanle, eee Cabinat. BvGRS AMOTIGOR. 0. cose. socccesccessode Common Cotton Fuse,for dry ground 2.85 
teara s Adjustable Cabinet Cor- Escutcheon Pins—See Pins, Es- jam 
ee 10s | Tittle Olan re =* 20 10OEe | cutehevn. Single Taped Fuse, for wet ground. 
cabinet. hadborn’s Smoked Beef Cutter, # doz Recutcheons Double Taped Fuse, for very wet gr. 4.85 
Carriage M ‘ ‘aped Fuse, for very wet gr.. 5.60 
Tobacco Door Lock....Same di Door Lock: Tatpe S a 
Eberhara Mfg. G8. Champion................- 40+: 1 Brass Thread......... -.-....-.60@00&10% | Small Gutta Percha Fuse, for water. 7.50 
8 v ‘Saw Filers’ ood Bottom.......... # doz 85. SRT UGS estccncnséucsiadée  damhaitiiel 25% | Large Gutta Percha Fuse, for water.12.00 
daw Clamps, 900 Tei. P) Seta irene ¥ doz $4.25 
Carpe Nashua Lock Co.’s..#® doz, $18.00 50@55% xpande ° 
a * eneen’s,. . sneboeene sa teiasbestan’ saa a Paes oe. 5 Gates. Molasses— 
envers. NU an: + cacneeas oz, a cad 10% | Stebbin’s Pattern...........+«. 75&1 
| omg Po ae aes a ++ 258303 SOO goons petioaneathe ¥ doz $20.00, 40% Dencine. Painted Sheets..........0..+. 20% oa Genume....... wwiade -hoaaagios 
Del. 3. “white... Smith’s Pat......¥ doz $12.00, 208108103 | Hetting. Painted Sheets. ........++.--. £08 | Seetbtn’s Tinned Ends......2--0-s0 
ee ities eat Henny Boa i Bid # dos $11.00, 334 ad pena oe mec ssespe= i Chesefe Ras? © Metal. ......-.+<e0++. 

00) oz Po ne, GRGGR, B50 | ate eee ee ene coroeeseaee | Sara potaresseesee eueeeseeense pee see 
oe haven 7 sa Te Appleton’ es roa ne ath 00, Sosies Tree Guards, Paneled..............++- 15% Lincoln 's Pattern..........-+++ er 
Foster Bros. Bonney’s. : 80& 108 F Weeds Sas sccseaasenrdeneerneieel 2081 
Bepulte, Lo Cincinnati. asteners, Blind— No. 1 on "No. 2, $8: Ho, 8, ox No. 4, 

pe- noe Mackrell’s, ® doz. $1.00.. .20@20&10% BIO... .ccccvecees covescees 
cn Cutlery Van Sand’s screw Pat., $15 ® gr..60&10% x 
Norway, Axle, 3 * 5-16 -55&5&5% | Reaver Falls & Booth’s Van Sand’s Old Pat., $15.00 # gr. 058105 Guages. 
and grade Norway Axle, iq & 5-16. Seece | Wostenholme..........0. 0 00-8 76 to’ | Washourn’s Old Pattern, #ar.. .60&10% 
8uperior Axle cl UO, Ccelakeenee ements errs 2 ee Merriman's . none i Marking, Mortise, &C........- 4 Scrateh. 
Norwa s Austin & Eddy No er cccece < or eoee re Starrett’s Surface, Center an 258108 
Wrought fro ma Pelloe Cll Cpa eon BS Daupers. &o- Security Gravity, ® gr.........----++-9.00 | wire, low lst. .10&10% 
NO CBs ecasnsscncate: cndie MMIII ae, ee ee wee Satria acon ea 
Baker Axle CHS. .........-cesece we Dampers, Buffalo.......... ....... 40&105| Faucets.— Wire, Wheeler, Madden & Co .........29% 
Buffal ynper Clips........ «+++ 40&10% Wire, Morse’s.........+-.+++02++¢ w+ cal 
h and Netti Wire—See | Crow Damper............-....0ee0 00 4 i tiitielidines da tubansaghtedicnsdil Wire, Brown & Sharpe’s........-- ne, 
Cloth Poy neg. eo PN dide octchvchaatecdecundactel 40&10% Bohron's Pat. Rubber Ball............. 25% | Wire, P.S. & W. CO... ..2.----+++++ 
. ated eae re epeen ea Gimlets— 
Ceckeyes......066. ee eeeee + +» 50S Diggers, Post Hole, &c.— Frary! ‘ Pat. F Petroieum......°"": 4085824 Nail 1 and Spike. ee a. 50&10&58 
Cocke, Brace. ee eee m1" West Lock, Open and Shut Key...505 | « cereee Gime... "gr $5.00 
Fletcher Post Hole Augers, # doz $36, 20% . me new list....... ..++ ble Cu "she cae 45@45258 
Hardware lst...........ssscceeeeeee ponss | Tisteber fest Hole An t doa #12 50@14.00 | Lockport, Meta tal Plug, reduced itt, “00x eet Gar Ive. 11 e0@60a5s 
lis. Coff. ed Sen ¥ doz $8.00@9.00 | Metallic Key, Leather Lined.. ee Double Do Fcboncsemin 40&108 
Coffee Milla—See Mi ee. Vaughan’s Post Hole Anon, 14.00 | Cork Lined............ 10s “ Bee,” @ gr S12... ...- eevee «-25@25&54 
Collars. Dog, &c. Kohler’s Little Giant....... # doz. $18.00 | Burnside’s Red Cedar.................. 50% | Glue— 
Kohler’s Hercules............ # doz. 15.00 | Burnside’s Red Cedar, » boi lots. .; 60&10% 25@2&55 
SPotierd Vener Goods Co.......... 40&10% | Kohler’ New Champion.....® doz. $9.00 | John Sommers’ Le Page’s Liquid..... ..---+++- 35% 
Bmbossed, Gilt, Pope & Steven's list | Schniedler............... ... # doz. 218,00 | Peerless Best Block Tin Key... .....40% | Upton’s Liquid .........-.--.-.-.---+ «* 
30&104 | Ryan’s Post Hole Dizgers..® doz $24.00| LXL, ist quality, Cork Lined.....22: 50% | Le Page & Co.’s a a Process 25854 
Leather, Pope & Steven’s list.......... 40% | Cronk’s Post Bars, * doz $60.00, Diamond Lock.............++. ereeees 408 
Brass, Pope & Steven’s list.. ......... 408 50&5@50&10¢ | Perfection, Fla. Red Cedar.......... 50% Glue Pots—See Pots, Glue. 
Chapman Mfg. Company.... .50&10@60a | Gibbs Post Hole Digger, ® doz $30.00, Boe Goodeno Sinan cenagninimatnd 50% xiue Fo 
Impertal, ® doz $15........ ...eceeeee 45x | Boss Metallic Key..-...... «-+++see0s 508! Grease, Axle. 
Combs, Curry. Reliable Cork Lined.................. 60% 
Dividers— Western Pattern Cork Lined........50% | Fraser’s ......... Keg @ ® 4¢, Pail # P43 
Rs ss-inniccaniies 508 10@504 108108 ee Cee $50.00... 208108 Fraser’s, in boxes...........--., ¥ gr 90. 
Rubber, per doz $10.00.............. 000 204 | See Compasses. Lane's, ¥ tos $36.00 ro Dixon’s Everlasting, in bxs. ee yim 
Pe onivdue ivarayes Susans dulsdnesne At : Vv ° d $36.00 a 35¢ 
Deg Collars —See Collars, Dog, &c. ictor, ¥ doz Dizoa’s Everlasti -.10-B pails, ea. 
wer arades, | 
Compasses, Dividers, &c.— Door Springs—See Springs, Door. Felloe Plates—See Plates, Felloe. ¥ ar $5.50@87.00 
Com - , Calipers, Dividers,70@70&10% — Fifth Wheels.— Grindstones— 
Bem. Call Co.’s e 50@9.00 
Mae de cae tne Sen ceedto et CORSE | Money, B GOS........cccccccececes $188820 ere ponerse ody — Small, at factory.... ..# ton 87, 
Wing and teide ore Outside. Boa en ; Grindstone Fixta rent 
seietieoageariessconsersecssses-00% | Drawing Knives —See Knives,| PDO Grindstone. 
’ rawing. 
piel at i ae Micheloee Wiles, Reape, 08a Hack saws—see saws 
J. Stevens & Gove ..222220 22° 20007, S810 | Drills and Drill Stecks— 0@008 10855 
Btarrett’s piepeteon Fee sabes ares Te Hafts. Awl. 
8 Cal : NE nc cncscienaxeseiae each $1.75 icholson y Seconds). .... 
inck talipers nat Pevties nine Blacksmiths’ Séif- Feeding, éach $750,304 (extra prices on certain izes) | Sew mg, Brass Ver. ¥ gr, $3.50.....48810% 
Combination Dividers.......... 25¢ | Breast, P.S. & W...,.........se0. 40&104 | Other makers, best bri.nds60&10@90&20¢ | Pat. Sewing, Short.81- ion 3 
oceee eee Wileon’ oe renessaetr aa Fair brands .... ........60&10&1U@70&5 | Pat. sowtes. LONG - 16.00. i5&i0% 
7 ’ ‘ Breast, Millers Falls....... each $3.00, 25¢ | Second quality ............. 70&10@75&10% | Pat. Peg, Plain To es 60458108 
Coopers’ Tools—See Tools, Coopers’. | Breast. Bartholomew’s....each $2.50, Nicholson’s Horse Rasps. .. .60x1 0k Pat, Peg, Leather Top. $12.00 
Cord, Sash— . 25% 10@408 Helier’s Hi Ras Halters. 
Ratchet, Merrill’s............... 20@20&5% | Heller’s Horse Rasps...... 5ORTH@5OG105 a 
Common...............+. au ® ® 10@1i¢ | Ratehet. Ingersoll’s.................... 25% | McCaffrey’s Horse Rasps. ....... 50&10% | Covert’s, Rope, tin. Jute...... re cones 
Patent, good quality........ ® DB 13@13 Ratchet, Parker’s................ 20@20&5 | Chelsea ee Hand Cut,..50&108 | Covert’s, Aa) Rope rin. Hemp ......--5082% 
White Cotton Braided, fair...% m 2a@i¢ | Ratchet, Whitney’s................ 20&104 im eiam it Ut Covert’s Adj Halters ‘site Tle, 
Gemmnon, Russia Sash........... ® B 13lc¢ | Retchet, Weston’s................. 20@25% (pom & le.. wt Avett 2, 1 ae 188 Covert’s Hemp Horse and Cattle 
ore a on ae cee ¥ B {hg | Ratchet, Moore’s Triple Action. .-z5@30% | Butcher.............-.-- 
Cable Laid Italian Sash... __. ¥ 3B 22@2%¢ | Ratchet, Curtis & Curtis...............30% STUDS...» ..-.- eee eee nee Stubs list, ‘25@308 Covert’s Jute Horse and Cattle Tet. 22s 
Indian Cable Laid “ |)... ® m 13¢| Whitney’s Hand Drill, Plain, $11.00; | Turton ea ee 8 list, 20@25% Bee 
Silver Lake— widiustable, $12.00... woelin Greaves’ Horse ps.. American list, 6% | Covert’s Adj. Web Halters .....--- 
A ity, White, 50¢ ison’s Dr 8. 
A ality, Drab, ber Reichs deans 1 TOmlomee Automatic poms Tools #1. “iti. ss] Ptxcures. - Hi dled Hammers— 
B Quality, White, 50¢............ 28@s0% Twist Drilis— Grindstone— la’ a’ sone 
B Quality, Drab, b5¢....... |...” B1@33¢ | MOTSE........ veeeeeerees - 5081 Sargent’s Patent............... .++2-70&108 | Maydole’s, Menon, 3, "US ea sense me 
C Quality, White (only)... .-.*" 26@27¢ | Standard. ............ - FOR 1 &5% Reading E Hardware Daa ccticcakt 808108 alo Hammer Co........+. 
Sylvan Spring, Extra Braided, White, 34¢ | Syracuse ae —. 50&10% | PS. & W.Co...... Sauadentatas :,.-50&10¢ | Humason & Beckley......--- 
Sylvan Spring, Extra Braided, Drab. 30¢ Cleveland.... ..... 50&10&5% Atha Tool Co..........0++++++ 50@50&10% 
Semper Idem, Braided, White.. “"gog | Williams ........-ce.ceeeeeeeees 50&10&104 Fluting “Sienididigtas ioe Machines, za ette R. Plumb............ f 
Egy pulan, India Hemp, Braided... ""25¢ | NeW Process... .......0...0. 20+ 50&10&54 ting. . Hammond ER c<0<0- sere . 


Braided, White Cotton, 5 -BO@3I0&5 
Braided, Drab Cotton, Se... ° ghaanes 


Braided, Italian Hemp, 55¢...3¢ S0R5 
Braided. Linen, 80¢. . - 2 _ ‘ B0pS0ReE 


Corkscrews—See Screws, Cork. 


Corn Knives an 
Waves, Geen @ Cuatters—See 


Crackers, Nut— 


Table (H. & B, Mfg. Co.).......... 
Blake's Pattern... sense # doz $2.00, 104 
Turner & Seymour Mfg. Co 50% 


Cradles— 
i ch ck canasdiviee 


Crayons, 
White Crayons, ® gr. 12¢@121 
D. M. Steward Mfg. Co., Meta Work 
ers, ¥ gr, $2.50... ee 


# Stewart Mfg. Co., Rolling Mii 
GI ona 's nsdiceres Cortes: 25% 
See algo Chali, _ 


Crow Bars—See Bars, Crow. 
Curry Combs—see Combs, Curry. 
Curtain Pine—See Pine « ‘urtain, 


++ SORBRI@MR10RLS 


Prtll Bita,—See Augers and Rites, 


Drill Chucks,.—See Chucks. 
Dripping Pans -See Pans, Dripping. 


Drivers, Screw. 


Douglas Mfg. Co... ............ 20@20k106 
DODO Onn 000.4900.00600 990004009 460 conse 606 
EE En chacnccovesaee esvesccceucees 308 


Stanley R. & L. Co.'s 


Varniebed Handles.............. 65&104 

OE: POMINEINN 55 ccck cb. cc ceeseecs 60&104 
Sargent & Co.’s 

No. 1 Forged Blade.......... 60&10&104 

Nos, 20, 30 ana 40, . 9942108104 

agen tome 70% 
Knapp &Cowles No.1........ GOR 704 

No. 1 Extra. . - «60% HOk1L0 





Crawford’s Adjustable........ 3 30 
Elirich’s Socket and Ratchet..25@26&:0% 
Allara’s Spiral, new list............... 


Kolb’s Common Sense #doz $6.00,25&108 
Syracuse Screw-Driver Bits... 30&80&5% 
Serew-Driver Bits .... .. © dion. Baa The 


G' 


Sennen Scissors —See Scissors, 
Fluting. 


Fodder Squeezers—See Squeezers, 
Fodder. ~ 


Forks— 
Hay, Manure, &c., aséo List... oem 
Hay, Manure, &c., Phila. List tw. 
Plated, see Spoons. 
Frames— 
Saw— 
White Vermont........ w $v, opis 00 
Red, Polished and Varnished,. 
‘at Aa O54 


Screen; Window and Door— 
Porter’s Pat. Window and Door Frame. 


33) 10¢ 
Warner's Screen Corner page 
l 

Stearns’ Frames and Corners. ion 


Freezers, Ice Cream— 


White Wountain............ -- CO@60R54 
ree -AS5@O5R5E 
Pb ehde <vGecccuuuccecenenaie as 
i. te  .cahegneunbensne 

Cham pion. eeccencoee 
Shepard’s Lightning dadveesese 


wae ereeeee seeeeeeee 


0@40&54 

Hartfora, ’ Machinists, ae. . . -d0@50R 108 
_— Tack, Nos. 1,2, 3, #1. Zo, 1.00 & 
BPO ccecccececudecdecuddscecsevesede 

Neison Tool Works.. 
Warner & Nobles........--- 
Peck, Stow & Wilcox 
Sargent’ ‘s. 








Heavy, Hammers Land Sledgee— 
da ‘ 
sats... “ang 70@70&104 
oO 
Wiikinsou’s Smitiis......... 10%¢@11EF DB 
Handcuffs and Leg lrons—See 
Police Goods, 
Handles— 


. ¥ pair, 28¢; No. 


Atkins’ No. 1 Loo) 
No. 2 and No. 


13¢; No. 6, 16¢; 
Reversible, 1s¢. 
Cross-Cut Saw Handies— 
Boynton’s Loop Saw Handles, 50¢....60% 
CRAMPIOR. 2.0.00 ccccccccccccceccccecds 156 


tron, Wrought or Cast— 
ian or ere 


602108104 
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ar #8 doz Jaeal wens new Uist.50810@50.& 206108 EXCOIBIO‘......06+00e0eeees seen +e SORLORDS 
Rogein's Lashes Latches © don 70¢ net Salamand er, Irons... Drdeaeila 058 can aon Shaw's, gap cttetaressneanensaneeseas 50& 10g 
Jap’d Store Door Hendien— sete, Gi wet Camibien Fluter “on Sad iron, # font Salldorip wees eoeees Orbe ee eeeeeeeeenes 606 
ae 70% Fee eee eet Rcier W ice $bL00 | Imperial’ ..scsssccscse ccs bouios 
eee ere eee re eee eee eeeee Chinese Laundry ( NE. Butt Co.) Sige: toe 154% l4uce- 
Wood— Union Mfg. Co......ccecceccseeseeeee ow Son New England canes 
Saw and Plan 40&1 10&5% | Bommer’s Mahony’s Troy Poi. Irons ecoses 2x Cotton Challe. Fish, Draper’s...... 60% 
Resgmer , Hatchet, Axe, 8 Bo. 40% National Seif-Heating.....:.":: noocese eat . a ee 
Hickory y Firmer Chisel, ase’. aris) gatnceinn Ganeens ese a: nictedionson h cog 4h 
App rn Chisel, ass’d... # gr5.00 - ‘ Covert’s Adjustable, list nh L tH Son. qo iio. i baile aig sas 
Apple Firmer Chisel larg Bi: wars |S | Reliabig.°.. nian nolapenesapiuealll 80% | Trons, Pinking, per dos., 65¢. Silver Lake, Braided, No.0, $0.00; xls 
Socket Framing Chisel, ass'd. -¥er5.00) | | Bard ey’s Patent..0.0000.....0....2 aus | Jack Serewe—See Screws. 7 $0.50; No. %, $7.00; Now's 7.50 
1 assorted....... ¥ er? 75 gree? EE Es cen nmansnencccecencesnd cucess 50&1 saseeesseneeneneensasees sus + nesses 
Aaahe eee. os BS 6.00 sta. Wrought Iron Hinges Jacks, Wagon, Msson's Linen, 92, 3 $1.60; Nos, 
acer. leres,....; jlaee © gr 7.00 1 Strap and Pec vc nny se TRIOS Datay....... cattails 574 Be OEE TR stn 
uger, ives’.....++. seteee shee . - Me ccccccccne cvsccesseseeses seeee 
Pat. Auger, Douglass......... ¥ ser $i.ze Serew Hook and ) 14 +5 20 in.” @ B-37-10¢| “a 08 tego a eo abo oS S00 
Pat. Auger, Swan’s..... .....- set $1.00 mpueenye 22 to 36 in., # B.3 2-10¢ we ast 
Hoe, Rake, Shovel, &¢. ....2...... 5081S | Peavy Welded |, 1212 In # B-4 2-108 | KK, geen. eaupee.|  Waneer Drab yo my ¥ don $7.50, bg 
Mievsere— jj HOOk.......0. 22 to $6 in. ¥ b.3 2-10¢ . to t017 in. ov Di hie ate Lecks, &c.— 
n. a jarger than 17 in., 
Barn Door, old patterns. ..60&10&10@70% | Screw Hook 7 bch senvesak ss cidncas 244¢¢ Cabinet— 
Barn Door, New England... [30810810070 and Bye )g9 i» ¥ doz $2.45 (108 | enameied and Tea—See Hollow-Ware. | pagie, Gaylord Par- ~} List March, 84, ey 
Samson Steel Anti- Rolled Blind Hinges, Pilea. $e and 34 Keys— ker and Corbin.. Jan,1,’85 ..3344895 
Steel 50&10% ’n list Dec, 30, 1886, ..50&1 Delta, Nos. 36 vo 30... Me iit tectinas 405 
Hamilton W Rolled Blind Hinges, Nos, 282 and 244, | Lock Asso’n lis 3008, SO 
h BE With, 5..rcscccsensnvisinoun 7O&1 Be. Conmget. 0 cvoccess EE - 808 
Rider and Wooster, Medina Mfg. Co.’s | Rolled Raised. o.oo. Toal0% ee eee en. cogs shosond 0x | yc, Champlon” Sai Latches... .... 
aan eleammeansneey Plate Hinges (8, 10 & 12 in., # B..... ine Pade and C nae 5 OO rac cccere s+ AO@MOEI OS 
= AnthPristion for Wood Track55< “Providence” { over 12 In., ¥ ®. ...4# | Ratchet Bed Keys........¥ dos $4.00, 15% res Sor Gabe and Combin:* 331g 
Zenith for Wood Track Hoer— Wollensak Tinned...... se eeeeeees + -50&108 Fale a ae edgar Seaskivhenne a... prices 
Reed’s Steel Eye— Sista cidenk. snckiadeeictantiaded 
Challenge, Barn Door. --o.. ooo... 22. 50K | D. & H. SoOvIL............00.+-.0++00000+ gog| Cntte Margoccrs-tee Charpes- Door Lock ee 
cuemeg? Imp’ved (Anti-Friction ae ’s Crescent Planters Pattern. .45&5% R. & at Mfg. Co. ,list Mar.20, ) 60&1 
Vietor, No. 1, $15.00;; No. 2, _ Lane’s Razor Blade, Scovil Pattern. 308 Ketves, .jg- | qghBBO.-crcsereccsrscvcscoegges &10810 
ent O es evseentecneentenennneng Maynard, 8. & O. Pat.........+-+-++s 55S Mallory Wheeler & Uo., list} Much 
Sandusky Tool Co.,S.& O, co ¥ moms Butcher, Shoe, &o— ne ae wer net 
Eiders. Am. Axe and Tool Co., 8, & O. @00% | Wilson’s Butcher Knives sarseut & Co.,list Aug.1, 88} prices 
UB. coccccccngsconsetecssecses ] » Butcher Knives............. 25@ 90% | Read Hardware O., list often 
Best Anti-Friction.. aniCORlO | Chattanooga ‘Tooi Go., 8.& 0. en.nh Se ee ee ant roeeeseees a made. 
Duplex (Wood Track). 0R10855 S@d0e10¢ | Foster Boos. bor kalves 777"! gosios | Brittan, Graham’ & “Matiies, ‘Mist Jan, 
"s Pat., # doz pr. 4 in, $10.00; ibaa | GFUD..o-seeee ceeeee oeee oe 60&10% | Nichol te VOB .. ses eeeens RE Mortal ane ca can 6OR10&105 
iilliescorani smmaneateineiaiel 50R104 Handled Fd od ee 20@25% | Perkins’ Burgiar Proof 
rervy's! Steel Anti-Friction Leader 50&10% je ad : Ames Bread Raives. ¥ doz $1.50, 15@20% 
Terry's Steel Anti-Friction Ideal..50&10% | Garden, Mortar, &............ .. 70% | Moran’s Shoe and Bread............... 204 
Crouk’s Patent, Steel Covered Bee 50@5% + a Cotton, &c. “aa 70% Bey one Ree amet ++... See Hay Raives. 
ocx nerkaes 100. ion ee # doz $4.00 | Corn, Auburn ite. Co. Western 7 - 
Carrier Steel ue 10% Crescen 
.208| Hog Rings an and Ringers—See | “orn, Auburn Mfg. Co. tesa 
Rings and Corn— 
Hoisting Apparatus—See Ma-| Bradley's... 
chines. Hoisting. Wadswort’s ith Wee TCE, 5. socn cesses 75@75&105 
Brittan, Graham & Mathes........ 75&1 
Hellow-Ware—See Ware, Hollow. ¥ Isher Yolo Lock Mfg. MUR ot ntecenee net ~~ 4 
Holders. Mix | Eureka, Basle Wai G20 
Bag ° ven Romer’ 106. DEO BE... weccccescesescess 
Sprengle’s Pat.......... .¥ doz $18..... 60% a os Romer’s Scandinavian, &c., Nos. 100 _ 
~~ ° 506..154 
ztension, | 435.00 og | aa ii A.B. Dette, oso sssonssssessnesoneeen 14 
08 $15.00....... 40@4081' ° ampon WGEB . ccccccsccccccescces 
oe — a4 r s a pBen cpeuesensense toceust Seseved 308 
~~ Spee on 00, 404 | Adjustable Handle.............. -BOG@BSWME | SUMP... ccc ce cece ewes weer sceewsesecns 
enecsdebee 1668 # doz $24, baSn wi Hi pecgececces 
mauene File and Tool— 8 don 4.00; 4 Hay and Straw— pecees Sty. Co 
ee fest Ire. isda ‘gard ‘Sant’ °°” 20% | Bats Pat...-..-n...--- ’ Lightning. Mire’, ® dos $18.00, 2x6 ‘oP 
Scranton Anti- Si eta “x | Nicholson File Holders. steeeeeeeee cans But jobbers cut this eR alta. 
Wild West, 41 4 in. Wh 5.00: oe 8 MOREP. co cccoscsecccecccess 208 wena selling at $8 ec* 1. E. T. Fraim’s Ke stone Seandav 
re Carter's Needle... doa anshigesiiss “Seen 0-1 and 1 
ea DB. ccccccccescces doz 
es tsbure a Sai an Spe wtb | Ames ord 
Bird Cage, Reading.......... UUDUPT, SCPAW . . 0. eee eccerecey seceecene Sla aker Barry & Co. 
Harness Suaps—sSee Snaps. Clothes Line, See its list 608108105 | Noim’s Hay .....ccccces # doz.87 .00 @ 38.00 Dat line Ageia tieniamsweemiticieell 45458 
ne, Reading list. ercend: We. BE TD ccccccceces covcccoescces 60855 
Aatchets— 6081060810805 Am. (24 me 2E: 33 1 blade, $7; WO. BE TBO. ccoccsccecccvccccseccces 75@58 
Ceiling yey list... .....556&10&1048 vz blades, $12; 3 blades, $18........... Sash, @c. 
Apertegn Axe and weet Ga. ing list. Beaiiigsseioe log er 10s Clark’s, No. 1, $10; No. 2, $8 W gr... 
ves Coat an at. Satgeni’s lis tas etn Sanith’s # doz, Single, $2.00; Double, $3 | Ferguson’ 
Coat and Hat,Reading .50&1 Okits | Knapp & Cowles. ..........- io@eo: | Morris and Triumph, ttat Aug. 16, i886, 
” ath RBuffa Adjustable dna ® doz $3.00 255 
roug ron— Buffalo Double Adj’table.® doz $3.00 2s 











~ 






1.25 
Cotton Pat. (N.Y.Mallet & Handle die Wisi 


eat eee Stee se eseeeeeseeee 


K nobs— 


Fayette R. Plumb................ 
C, Hammond & Son Tassel and Picture (T. & S. ate. Co.).. Boe 

Raknennn soupmbbetepreenehnoen Pe Staples, ep’d. > 
Be Se Co. cancion see Frought Goods. Door Por. Plated, Nickel ites 
Fr. ple Mateces «as Drawer, Porcelain... -CORTO 
Tea Ry Eyck Kage T001 Ce Wire "Coat vat and Hat, = list April, | Hemacite Door Knobs 40&1 


Schulte, Lohoff & Co.. 







1886. 
Hay and Straw Knives — See Indestructible Coat P<) Cee 45% 
Knives. tre Coat and Hat, Standard.......... 
ae Hat and Coat..............+ 50&10% 
Hinges— eat y Ceiling Hooks......... +... 00&10% 
ogecagesceneneococesce --- -80@80&104 
Blind Hinges— Atlas, Coat and Hat........... erecessad 
PORERE 000 no0n-nree:seeece se So cbagnatl 75&2% Miscellaneous. 
BUMOF 0.00 0crccccccccccccce -++-50&5&10% | Grass. No. 2, $2.00: No. 3, $2.25; No.4 
DT. icssscssheeniisicae mice rass loz -$ adies.— 
Nicholson inncceedetnatadtnconate ~ || ahemepmenaanammenapescnenbelie L “tis See fates 
To neee cee anne scenes eo Whiffletree—Patent...................-55% | Melting, Monroe's Pat ‘4 
Clare's, Noi. 85,40 6 Boake a yoo“ Msioci ia. ~~ | Moltng Mopac Pai. i, 8 
Clark’s Mortise Gravi ; 70@70&104 | veiting, Warner’s............+ aval 30% 
t’s, Nos. 1.3 Hooks and Eyes—Brass........ 10&10% 
Sargent’s, Nos. 1, 3, 5, Fish Hooks, American................ Lanterne— 
‘ Bench Hooks ............ See Bench Stops. 

Sargent’s, No. 12.........-se000s Tubular— 

f . Gravity...... Horse Nails—See Nails, Horse. Plain with Guard & don... -$4.00@4.25 
Noiseless............0.. Horse Shoes—See Shoes, Horse. Sauare Plain, n, with Guards... et Does. ae 
Niagara..........0s-s000e te H Rubber— 8g, Lift Wire, with Guards,. 

LO... - 20-2 seer nes ose, ithout Guards, 25¢ # doz less. 
See Se tor Pattern Competition.......0.0.:00 250: 75@75&5% Miscellaneous 
Soren diets bh Perens Standard........---» Gitidas@a0e108105 | Police, Small, $6.00: Medium, 97.25, 
Queen pa See saoabees Extr * ‘EBS icottht eens iets “0810900 Large, $9.75......... socccccece ee 

Clark’s Lull & Porter, Nos. 0 Odd x. Y. B. & P. Co., Extra... slo@souss Lawn Mowers—See Mowers, Lawn. 

North’s Awtomatic Bid Fixtures, No. | N- Y. B. & P. Co. Dundee... “0&10 @ 60% Leaders, Cattle. 

8. for W ood, $9.00 ; No. 3, for aie, Huskers— Humason. Beckley & Co.’8......+...+++ 70% 
Spusssseoveosouetccshves 0CCeeNOw | waa, Camas y ined ebancecececsesccs dee 
Gate Hinges— ciate aa anaes Clipper. 5 ¥ . 8 Hotchkiss..... .....see+ veese t+ eases 
Western........ -# doz $4.40, 60% | Hubbard’s Solid Steel........ .® gr 4.50 | Peck, Stow & W. Co... - GORESS 
20, Indurated Fiber - War e—S8ee 


L ennai ju 
femon. es 


Ware, Indurated Fiber.— sites. Prausem. 





lrens. ollensak’s : 
Sad— Class 3 and 4, Bronzed Iron..........50% 
60&10&5% | From 4 to 10, at factory ...# 100 B, Class 3 and 4, Bronze M wetes cece 25% 
ee # doz $12.00, lass 3 an’ BrASS.....00:00005 0 S08 
60% | Self-Heating............... doz #9.00 net | _ Skylight Lifters............ 25% 
spring age Self-Heating, Tailors’. ¥ = #18.00 net own, le and Shield........ 50% 
Union spring s2 ge Co.'s list — pion stO8 he td = tar tis, ; ° -foaee oe - t. 1, 1890. 
Gear's Spring Hinge Co.’s 7 ater ar 6 1m ambewetits 10&2¢ 
DEEL, Gand:cewie a:b cos eduction eecteee Cold Handle Sad sees» ovesses 00K5S$ | Brana. Real Bronze ot Nicke! Plate 30% 








Br’: 
Common Sense, Nickel Pla 
Univ: 


¥ ar 





- 0O& 
Liesche’s, Nos. 100 ‘and 110, 
105, $10.00. 
Davis, 
Champion Safety, list March 1, 1888 


PoReT EEE OeeRe TEST er 


Bronze, Barnes Mfg. Co.. an 


POeeEU COC OCC SOT CESCr Tr eee rire) 


Lumber Teols—See Tools, Lumber 


Lastro— 


—— Bottles....¥ dos, $1.75; ® 
raed sain aoa 


Masten 


Without 


eee sees eee GUO seaee 


238 2:78. 


7.00 750 ..... 








$6.50 eac 7 
Crown Jewel, in. $5.56 cach, 355 
Seater 


Domestic Fluter ........- 
Geneva Hand Filuter, White 


os $12, 25% 
mt ore te 0.0 Nos, Re. 


Shepard i ‘wand Ft 


uter, No. 85 ® doz 


ees 68 40 wetene oe 











October 16, 1890 





los 
shepard Hand Fluter, No. 110 # ce. 


doz 


# dos 
tin 
ain “Tene Hoist, with Lock 


erate biitérential Pulley Bock. 
Energy Mig. CO’B.e.sseeneecerveeee . 


Mallets, 
...20&10@20&10&108 
tlegu decreas ae -:20810@208 108105 
ko! 
Block Co., ae 
lial Regular list....+ 
Measures— 


standard Fiberware, No. 1, 
dozen, $4; }¢-peck, $3.50. 


10,00 .....10% 


Buffalo 
- 20% 





peck, ® 


Meat Cutters—See Cutters, Meat. 
Mills. 
Coffee— + abil aa 
de, List Jan. 1, 1 
Br ae Enter rise Mfg C0.20&10@30% 
The Swift, Lane Bros.....+.+++ +++ 20&10% 
Mincing Knives — See Knives, 
Mincing. 
meigesee Gates—See Gates, Mo- 
lasses. 


Movey Drawers — See Drawers, 
Money. 


Mowers, Lawn. 


OT. cvcss- cesses 60@60& 10&54 
Leading me caiman 60&10&5@60&10&108 
Pennsylvanla. .. «+. .+rsseeeeeeeeceeees S08 | Bor 
Continental....- 0. + see seeeees sonionen 
New Model. .. .-+ssereeeseeeeee 
New Quaker CPAs onsecesi free oo Sons0aes 
Great AMETICAD.....-+++e+++ e+e &10R54 

uzzles— 

on F peuende véeneeoen ¥ doz, $3.00, 25% 
Naiis. 
Cut and Wire. oo. Trade Report. 


Nail - 
Heaton aperes July 15,'89.. caress 
by at cone’ Penny. —_— 
OTe ene 1,89, base .. &2.70 @ $2.75 
anne te Report. 


_ Be 2he 84. 
25¢ 24¢ 
Ausable. . ? ‘Be obe ¢ voasaes 
rm, ee 17¢ 16¢ 15¢ 14¢..... 80. 
—.. ee BO 26@ 25E We We. 
Ssatoadser0ei0s 
LYTA ec eeee 19¢ 17¢ 16¢ 15@ 14é@.....20% 
guowdea vy Ps bo 3s ot se.¢0e god 
it 
Putnam...... 23¢% Sen D bn voor 156 
Vulcan......- 23¢ VLE We 19¢ 18¢..1244R54 
Northweat'n.25¢ 28¢ 22¢ Vl¢ We. 
Globe. .....- 23¢ se ~ 16. ae 
Boston......+. 23¢ 21¢ % : oS esaSheis 
Faiak aed 25¢ 23¢ 22¢ nes ¢. 
A. 6.. ¢ s Sr les3ishbs 
isnscaue 2h¢ We We ore 2 de. 
C. B.-K 25¢ ne Siicassughis 
Ss .»25¢ 23¢ 22 ae) 06. 
Maud 5¢ ¢ « Ne om ‘ 
9 i He 2hé We Ve. 
hamplain 28¢ Rascases 
2 25¢ We We. 
New Haven..28 26¢ Seioass ‘108104 
Saranac...... 23¢ 21¢ 20¢ 19¢ 18¢. 
ham .25¢ 23¢ 22¢ 2l¢ re 
c pion ...25¢ 23¢ daca 2 ‘n108108 
well..... 28¢ 26e 5¢ We? 
es gaa . el asebaasaios 
betsewsess 23¢2l¢ ve f nt 
- : aoe 
Apchor....... 23¢ 21¢ We ive 18¢...... 


Western.... .23 hops 20¢ 10¢ 18¢... ioisios 
Empire Bro 4# 
Picture— 
Brass Head, Sargent’s list..... 50&10&104 
Brass Head, Combination list..... 50&104 
Porcelain Head, Sargent’s list .50&10&10" 
Porcelain Head, Combination list. — 
Niles’ Patent..... Kabacdoteqshe 


Nall Pullers.—See Pullers, Nail. 
Nail Sets.—See Sets, Nail. 
Nut Crackers.—See Cracters, Nut. 


Nuts— 
Nuts, off list Dec, 18,1889: Square. Hex. 
Hot Pressed bi suewisseseses 5.45¢ 6.00¢ 
5.00@ 4.00¢ 
in lots less than 100 B, # BD, add be; 1-B 
boxes, add 1¢ to list. 


wcccccesccccvences b. 


akum— 

Government............ ¥ DB 7@74e 
OG, Bi ee acevcevce ic cse comgusee # > @6Ke 
TWVFesevees s6teseccoccocees # Db Sife@5ke 

Oilers— 
|). ok}. eae 65&10@70% 
Brass and Copper ...... 50&10@50&10&5% 
a Hammers Improved, No. 1, 
$3.60; No. 2, $4.00; No. 3, $4. a 2 dos. 
O85: 
Eeientin, Hammers, Old Pattern, same - 

00000 00 cceesenesseeseses 95. cesece 4 

Prior’s Pat. or “ Paragon ” Zinc, mn 





60R 0&10% 
Prior’s Pat. or “ Paragon ”’ Brass..... 
Olmstead’s Tin and Zine............... 60% 
Olmstead’s Brass and Copper osecceres 5048 
Broughton’s SR ete aves Uacteasass coud 60% 
Broughton’s Brass ........ .....c0..00. 50% 
me AR ee ae # gro. $2 
Steel, ia and Wiliiams........... 508 
Openers, Can, 
Messenger’s Comet, # doz $3.00, 254 
American J — $3.0 
Duplex... hanes doz 25¢, 15@204 
L Bi céacs .-¥# doz $3.75, 203 
No. 4 French.......... doz $2.25, 
No. 5, Iron Handle..... # 00; 4 
Eureka......... veees® dO $2.50, 105 
Sardine piededess ¥ doz $2 75@3.C. 
MODs 2066. n0n 665s onceastensenball ¥ doz $2.7¢ 
Sprague, No 1, $2.00 2, $2.25; isole 50 
0&108 


xcelsior, Ye 1, $2.50; No. 2, $1.59. ..40¢ 


THE IRON AGE. 





Waestee Bes No. 12.00 
No. 2, 2. 624.08; 5 Seamieabo.00 Oikos 
Universal, # dos 00... . . edt 
Domestic, doz $2.50... ita 
Champien #¥ doz $2.00 . bf 
P»qkizs: Steam— 
Rubber— 
Standard.............+ geoceeeees 65% 
TEIUED -canccae caccngintaBaambaees 
N. Y. B. & P. Co., Standard.. 0&10@50% 
N.Y. B. & P. Co., Empire..... *SOkoeOoR 
N.Y.B.&P. Co., Salamander. 109188 
Jenkins’ Standard. e.© BD 80¢,.. 25@25&. 25.85% 
Miscellane: 


American Packing... 
Russia Packing . 


















{tallan Packing 
Cotton Packing 
Pea sucbcdnewsenesaveenssencsuce 
Padlocks-— See Locks. 
Paila. 
Galvanized lron— 
Quarts 10 12 14 
Aill’s Light Wel ht, A doz. $2.75 3.00 3.25 
Till’s Heavy Weight, # dz. 3.00 3.25 3.75 
Helwig .76 3.00 3,25 
sid. sé 2.85 3,06 
tron Clad 2.75 3.00 
Fire Buckets 8.50 
Buckets, see Well Buckets. 
Indu Tat Fibre ee 
Star Pails, 12 qt .........-..+05 = H00 
Fire, Stable can Milk, 14 qt . % = 80 
Standard Ware— 
Plain. Decr’d 
Water Pails, 12 qt., perdoz..$4.00 $4.50 
Dairy Pai ie t., per doz. 4.50 5.00 
Fire Pails,> 2 qt. perdoz 4.50 
Fire Pails, No. 2 14 qt.per doz 5.00 
SNP PURO eco ccccccscocccecd 6.00 6.50 
ty sie cacsceqneeiueenss - 
Bugsy DOE cvecesees ° o 
Slop Jars (bal. trap) J 9.00 
Chamber Pails, 14-qt........ 6.50 7.50 
Pans,-. 
Dripping. 
Sema s WSS. ..0cccccee cocsccecccce ¥D 64¢ 
Large sizes.......... comes OO € 
Silver & Co. (Covered). hiesteninexeaeuel 408 
fry— 
Standard Ls 
e Ses. ‘$8.00 83.75 #4.25 4.75 a5.25 
a 
# doz..... $6.00 87.00 $8.00 g0'00 
Polished, ‘regular goods.. «eT 0K 109 
Acme Fry Pans .......... - 60108 
Paper and Cloth— 
Sand and Emery— 
List April eb REO chet +edsue ath 5(@ 508108 
Sibley’s Emery and Crocus Cloth..... 30S 
Parers. 
Apple. 
advance. re TT # doz $4.75 
Balwit. ....0..00ccce-seccccces ¥doz 5.25 
BORGER. ..ccccccce cosccccceseces each 5.00 
Champion. ...........++++++ #dos 7.25 
DOES ..ccco-cocce voce # doz 4.00 
DGRGGP oc cccccceses each 7.50 
Cureka, 1888...... ...@ach 16,00 
family Bay State .¥ doz 12,00 
Favorite ...... .¥ doz 5.00 
oe ..¥ doz 5.25 
Gold Medal. .........+seseeeeees Bdoz 4.00 
GENE nc cwdsancteaseesine-oecesees #doz 4.00 
(mproved Bay State..# doz 27.00 @ 30.00 
— — b ceccctocsevececeesece ¥doz 4.50 
Womarch., ......cccccccece cesses # doz 13.50 
New Li Lihtintn beeceveccoesesce Vdoz 5.50 
le bevcecececcescececoooccces Bdoz 4.00 








Turntable .¥ doz 4.50 
Victor....... -¥doz 13.50 
Waverly.. # doz 4.00 
White Mountain # doz 4.00 
Tis ces wocccecececssovccevcesooss # doz 4.25 
TWoccccccccceces ceccccccececes ® doz 5.75 
Te ccuapvcegsccscuvcnecaceeosous ¥ doz. 6.50 
fotato— 
White Mountain .............. ¥ doz $4.50 
Antrim Combination. ....... ¥ doz $5.50 
FEOGEEET .cccce cccvccccccccvese R doz $13.50 
BATOCEPR. 2c ccccescocceccccceses ® doz $5.50 
Pencils— 
faber’s Carpenters’....... .- high list 50% 
Paber’s Round Gilt............ gro $5.25 
Dixon’s Lead.......- .cceceeee ? gro $4.50 
Dixon’s Lumber..........+.+++ # gro $6.75 
Oixon’s Carpenters’ ...... ....0056 40108 
Picks— 


Railroad or Adze Eye, 5 to 6, $12.00; 
6 to 7, $13.00 60&104 


Picture Nails.—See Nails, Picture. 


Pinking Irons.—See Irons, Pinking. 
Pins. 
Bow— 
Humason, Beckley & Co.’s...... ..60&10» 
ent & Co’s....817 and Wee cas 608103 
Peck, Stow & W.Co.. 1L0@504&10# fe 
Curtain— 
Silvered Glass...........00.seeceeee ooee net 
WED TREE, occ cccccccccccccsccccoces net 


Escutcheon, 
Iron, list Nov. 11, 1885. Menem 
Brass........ cecceccesccocoeccooes 60k5S 

Pipe, Wreught eee 
List covemmeed 18, i. 


i344 and under, Plain ...........0..05+ “- 

144 and under, Galvanized ............ 4 

14g and over, RC cccwenatcddccute: 60% 

and over, Galvanized ............47)¢% 

Boller Tubes, Iron. 
134 and under..... ....+. cocccccece ++ 58 
BOO bd IMER.... 0000 ccccccccccceece ecces 
4-inch and larger......00....seceeeee 524465 
Planes and Piane Irons— 

Wood Planes— 
ns nanan cnnnsaudedéecteogen 


Sench, First t Sauailty 
Bailey’s ‘Scanlon raed e Co.” 











Pla 
Balley’s (Stanley R. & L. Co.)........++++ 
Loe o@doei0eiOS 
Miscellaneous Planes (Stanley R. & L 
 cthtecaanssadazad ee LO&10% 
Victor Planes (8tanley 3 & L.Co.). «+++ 
20&10@20& 108104 
Steer’s Iron Planes,............ 35@35&1048 
Meri‘len Mal.Iron Co.’s... 4 
Davia’s Tron Planes ......... 
Birmingham Plane Co........ 
Gage Tool Co.’s Self-Setting.. 10&10% 
Fn at ° Iron Planes ........ 
- Boer 10&10% 
Standard BORO G i canckesudliend 
Plane 1 
Butcher’s..... sisabeonedns $5.00@$5.25 to 2 
DOO NOE, ss dccnsiasce -codendechsoqeedé 30% 
Auburn “ Thistle ) 
ee tansnwine 35&2% 
wa. ky 5 
8S @&1.J. "White... inéunneunanseds 00808 
Plates. 
WO! Naddescicnasivena ¥ D 6¢@6¢e 
Pliers and Nippers— 


Button’s Patent..............;. 50@50&104 
Hall’s No. * . in., $13.50; No. 4. 7 in. 
Se OO sn dccncec. docs 20&1 
ny & Beckley Mfg. Co. .50@50&1) 
Ci incthits hadsieneanecenaianial 60% 
Gas Pliers, Custar’s Nickel Plated. — 
Eureka Pliers and Nippers 





are 
5° S ey: Spee eee ores ae sapeowees’ 50% 
nners’ t ng) 
d be dis 10% 
Carew’s Pat. Wire Cutters............ 20% 
Morrill’s Parallel, # Se 00... .B0&5% 
Cronk’s 8 in., $15.00; 10 
040854 
Plumbs and Levels— 
Regular List ........... 70&10@70&10&104% 
I ni cad cacpendesiadataah ahsand 
Pocket Levels.......... 70&10@70&10&104 
Pe Pe POs ccsenscacccesacsaacanl 
Davis’ Inclinometers .............. 10104 
a 


Buftalo Steam Egg Poachers, ¥ doz, No. 
1, $6.00; No. 2."$0.00 benconcs 2a 
Silver & Co., 6-Ring.. » doz $4; 3- Ring $2 


Pekes, Animal— 






err # doz $6.00 
Bishop’s O. K...... ..... .....® doz $5.25 
Bishop’s Pioneer.............. # doz $3.75 
Bishop’s American..... ...... # doz $2.75 
Eagle, Double Stale. ...®@ doz $5.75 

doz $3.75 


Eagle, Single Stale. . 

Buckeye, Single Stale. eee 
Police Goods. 

R.1. Tool Ce Handcuffs, $15.00% woz 105 

R I. Tool Co., Leg Lrons, $25.00 ® doz 108 

Tower's. eaghebkhhcekatn vines aetwaaniiela 253 


.¥ 
see. @ doz $2.75 





Daley’s Improved Handcuffs: 2 Hands, 
Po shed, # doz $48.00; Nickeled, 
$57.00: 3 Hands Polished, doz 
$72.00; Nickeled, $84.00............... 25% 
J. P. Lovell’s Police Goods......-..-. 258 
Potion, Metal. 
aa 
Prestotine Paste. . - 33) 
Gaston’s Silver Compound. eccccceces 


Polish, Stove. 






Joseph Dixon’s # gro $6.00, 104 
BEMicccccece sve # gro $4.50, 10% 
Gold Medal.. # gro $6.00, 254 
Mirror ..... # pro 36.00, —s 
Lustro. «+++ @ gro $4.75 
BN on c6cecas ceccnseoececoeceee % gro $3.75 
Rising Sun, 5 gro ae eeese.ee # gro $5.50 
Dixon’s Plumbago.............. «- # DB 8¢ 
Boynton’s Noon by OP éccncsect 13.00 
Parlor Pride Stove | namel. -¥ gro 


Yates’ Liquid, 2 3 5 10 gal.... 
¥ gal ...20.80 .70 .60 
Yates Standard Paste Polish, i0- cans 






¥ Gro $3.00 

-.¥ gro $3.50 

. ¥ gro $2.50 

Diamond O. K. Ename . ¥ gro $19.00 
Bonnell’s Liquid Stove Polish.¥ gro $9.00 
Bonnell’s Paste Stove Polish..# gro os 00 


— Eagle Benzine Paste, 5 and 10 


cee deli envaeibinnteiaéeniiaaliia: ¢ 

Nickel Plate Paste ............ # gro $6. 
Poppers, Corna— 

Round or Square, 1 qt..# gr $10.00@10,50 

Round or Square, 1‘ qt..® gr $15@15.50 


Round or Square, 2 qt..# gr $18.50@19.00 


Pest Hele and Tree Au 
and Diggers—See Diggers, Post 












Hole, &c. 
Potate Parers—See Parers, Potato. 
Pots. 
Y went 
Ts nak 6ceccccuscacesedacicosecsnsnen 403 
PE occcascegeaccess ccs 40853 
Family, Howe’s “ Eureka”... «++ O08 
Family, L. F. C.’s “ Handy Wieden 503 
Presses. 
Fruit and Jelly— 
Enterprise Mfg. Co............. 20&10@308 
HEGRE cc ccccccccesocss +++. doz $3.50 
Shepard’s Queen City ©. + eesénunsnee 
a err ® doz $2.75 
Pruning Hooks and Shears.— 
See Shears. 
Pullers. 
Nail. 
Surtiss Hammer.............. # doz $9.00 
Giant, No. 1............ »¥ doz, $13.00, 10% 
Giant, RUT sak swenels onal dos, $15.00, 104 
DR ei cicinmcucedixa .00, 
Pullevs— 
Hot House ae oe. bteceoseennd 60&10% 
Japanned - 60&10% 
Brass now... SRN SRE REX 60&104 
Japamned Side. ........cccceccees 10% 
Japanned Clothes Line............. 10% 
Empire Sash Pulley................ 
Moore’s Sash, Anti-Friction............ 
Bey Fork, Solid Eye, $4.00: Swivel.” 
50 10@50&10&5% 
Anti-Friction,” 5 in. Solid, 
WUE “cncvecacsagcegecescoccecosugepen 50% 
Hay Fork, “F” Common and _ 
Hay Fork, Tarbox Pat. Iron........... 20% 
Hay Fork, Reed’s Self-Lubricating ...60% 
RE La v0 5 cc e0h.« «deen louis 45% 


Shade 
Tackle Blocks See 
moore Anti-Friction 5 in. Wheel, ® doz 


Fee eee Sheen eee Pere eeee eee reeeeee 
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Pamps— 
Best 


Pitcher Spout, Best Makers.. 
Pitcher Spout, Cheaper Goods. 70@ 


Senidiese’ or D e, good, # doz 
Bemis & Call to tet Cast Steel Delve, Shaee 
Spring, wood Co’sS fy. dos #2.50@32.00 

pring, 


Boris Call Gos! a 
Solid Tinners’,P.S.2W. 
Tin’rs’ Hollow Punches P, 
= _—- ~— pees decatnoveseqessegeee in 

very’s Od ci dite ite cteaged 
Reeeraea acs: See Saw Sets, 


TEC e eee ee tees eee eeee 


Sliding Door. Wr’t Brass, #B Siena 
Sliding: Door, Bronzed Wr’t Iron. .# ft. 7¢ 
Sliding Door, ee foot 4¢, 40% 
Barn ht. % 

a sty A: $2, 3.10, 10% 

. D. for N. 

“Small. Med. 

Per 100 feet....$2.15 2.70 - net 
Terry’s Steel Rail, W GOUD.. cccoccsécas 
Victor Track Rail, 7¢ # foot........ 
Carrier Steel Rail, # foot........... ed 
Moore’s Wrought Iron....... coscese cos! 
ay Res iteel, Association 6634@ 708 
Cast Steel, outside i 






Malleable 
Gibbs Lawn _.. 


rom Madison Steel Tooth ise a 


Tene Cem eeeeeereee Cee ee eee ereees 





Razers— 
J.R. 
Ww 


eee eeeeeseeseeee 


Jordan’s Aeap } list Nov. 1, 1889....... 
Jordan’s Old F. aithful, list Nov. 1 "89.508 
SUING did. o¢0<c<lenstend_aevers .-List net 


Razor Strops—See Strops, Razor. 
=e Ringers. 










Union Nut Co. Racesenaiuc ececesececas espe 
30% 

Humason, Beckley & Co.’s........ 70&108 

Peck, Stow & W.Co’s..50&1 0&10% 

Ellrich Hdw. Co., White M low list. 
108 

Hog— 

Top of the Hill Ringers. ..... # doz $2.00 

Top of the Hill Rings. ....... # doz $1.25 

Hills aproves E Ringers . ..# doz 

Hill’s O! —— ngers....... # doz $2.75 

Hill's Rings... 222. # doz bxs s2ise225 

’s Rings... ...... oz bxs 

Perfect Rings....... # doz bxs $1. 70 

Perfect Ringers........ doz 2 

Blair’s Hog iaouna... -.-¥ doz 

Blair’s Hos Bi wiqexes # doz 

Champion Ringers 

Champion Rings, Double. 

Brown’s Ringers.......... 

Brown’s Rings........... 


Iron, — Nov 








Si odncennciaasnancns 
Coppered lyon, Bettina Brand. ...... 
Rivet Sets—See Sets. 
Rods— 
SOR BOD inc cgcccssvesccsovczcegens 
Stair, Black Walnut .. ......... # doz 40¢ 
Rollers— 
Barn Door, mt’s list ...... 60&10&108 
Acme Moore’s — b cecccceced 
Union Barn Door Roller .............++ 
age turers’ prices: 
Manila. ..}¢ in. and Bnis ¢ 
Manila............... in. # DB 15 3 
Tans 34 and 5-16 in. ® B 15%¢ | 5 
Manila Tarred Rope...... PR Dil4kel ag 
Manila. Hay Rope..... ... DDI5 ¢| 35 
Sisal...}¢ inch and eb il0%e} 3 
OR inicancnensceteal # DB lowe] SS 
Sisal........4 and 5-l6in. 2 BLl ¢ = 
Sisal, Hay Rope. .......... B l0x4¢ 3 
Sisal, Tarred Rope........ Db ela 
Now Zena Stim aad lareer $8 
New Zealan and larger ¢ 
New Zealand..... o inch, ® Bb 353 
New Zealand. and 5-l — @D10 ¢ 
New Zealand, Hay Ly ee «DB Ol4¢ 
New Zealand, Tarred - “SD ¢ 
Cotton Rope. ...........-- Bi 5@18¢ net 
Jute eee... DR nennden dtdedussounasaas °¢ B Te 
List May 1, 1886. 
BIO. cn cccconcsccqneseucese enous 32! 14% 
Iron, Galvanized................ 4 
ND BRN G Reso cic ccecccestccceccce 4 < 
Rules— 
= becess ee 


SOO eee nen eee we eeeeeee See ae 


5 Irons—See Irons, Sad. 


Sand and Emery r gad 
Cleth—See Paper and Peper 
and Emery. 
Sash Cord-—See Cord. Sash. 
Sash Lecks—See Locks, Sash. 
Sash Weights-See Weights, Sash. 
Sausage Stuffers or Fillers— 
See Stuffers or Fillers, Sausage. 
Saws— 
Disston’s Circular ..... 
Dissto: ’s Cross Cuts........ an: sesecedel 
EG PET dcccccanucasucecets oon 00. 208 
Woodrough & * cParlin. 

Hand, Paneland Rip .............. 258 
Narrow wy 7w Cross Cuts with 
EE, Tt i cancucs ecseunnuneall 

ie —— ae Thin ‘Back Cross Cuts, 
champici, oe Thin Back Cross 
PE in cn ancacaka haeneiiall 31¢ 
oe a Campion Cross Cuts, ‘ Soe 
wheoler a ‘ + conse Mfg. Co. 
Hand, Panel and Rip.............+... 
Narrow Champion Cross Cuts with 
pe” dh eae 
=: Thin “pack Cross Cuts, % 


eee meee e eens eeeseneee 


eet eee ners teers eeee 


Cuts, ? foot 3l¢ 
One Man Champion Cross Cuts, # ft.40¢ 
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Atkins’ Circular Shingle and a Heading, 
dis 
Attias Giver Mast Diemand 5 One 


Atkins’ Special Steel Dexter x Gute 509 
Atkins’ Special Steel Diamond X © sont 880 
4g Cuts...... * —— nn se mise 

Atkins’ Holiow Back X Cuts. + Toot Bog 





Atkins’ M Mill and D; .-- 208 
Atkins’ One- Saw, wi dies, 
» Sest — 
Peace Circular and Mill... own 
Peace Hand Panel and Rip..: eeossoebase 
Peace TED. cacce (near. sracoveenell 45% 
Richardson’s SE and Mill...... 458 
Richardson’s X Cuts ......00.c0seeee0e 
PD BEG, GBD, .nccerecceces 2.258 
Hack Saws— 
Griffin’s, complete. 
Griffin’s’ Hack Saw, Blades 
Star Hack Saws and Blades 
Eureka 
Scroll— 
Lester, complete, 008 banses--eoscnee ° 
Rogers, eo —* te, $4.00.........002000- 25% 
Syeeee Builders’ and Cabinet nenee 
apna ‘Scroli'Saw Biades..0.0250.: ‘Se 
Saw Frames—Sce Frames, Saw. 
Saw Sete—See Sets, Saw. 
Saw Teools—See Tools, Saw. 
Scales— 
Hatch, Cow , No. 171, good quality, 
moti tease) oi 
tech, Tea, No. 161.... Oz J 
Be ee. PIAA... 00s. ced $2.10@2.20 
Union Platform, Striped....... $2 
Chatillon’s Grocers’ p Scales ...... 504 
Chatillon’s Eureka. .......+++++. eecceestOe 
ee ke si@s0e108 | oS 
MIND. cosccncecced 
ee esos Platform........ .-s+00+ 408 
scale Beams—See Beams, Scale 
Scissors. Fluting..........--. oon 
Scrapers— 
Adjustable Box Scraper (S. R. & a Co. 
Box, 1 Handle... ......1.8 doz 84.00. 103 
Box, 2 Handle.. «see doz $6.00, 104 
Defiance Box and Ship............. 20é1 
BOOB, ncccccscnssscvccccs cece sx ee me 
Common .... .....- Oz 
ship. R. L. Tool ik naceiens saadicss 104 
Screen Window and Door 


Frames—See Frames. 
Screw Drivera—See Drivers, Screw. 


Screws. 
Bench and Hand— . 
Bench, Iron............ 55&10@558108104 
, Wood, Beech.......... # doz $2.25 
Wood, Hickory..... ....... 208104 
Hand, Wood .._...... 1. ae O&5¢ 
Lag, Blunt Point, list Jan. 1, 1 75&104% 
Coach and Lag. Gimlet Point, list Jan. 
Vp BBPL...ccrccvcccceccscccccscs 75@75& 104 
aes ‘cai eeece coseswenscecces wenn eens 
Hand Rail, H. B. ‘Nite, Co...7 aibgtox 
Hand Rail, Am. Screw Co.............. 75% 
Jack Screws, Millers a list. .50@50&54 
Jams Gasvewa, PB. BW 0000. occscsvene 35% 
Jack Screws Sargent.. .60&10@60&10&5¢ 
Jack Screws Stearns’......... 104 
Cork— 


Humason & Beckley =m, Co..40&10@504 
« 334G@3354h54 








Flat Head, Iron............ ae sbuvasses 55% 
ED one sccccnvcndbisbonse 508 
Wood— 

List March 1, 1889. 
Flat Heed Iron.. 
Round Head Iron. 
Flat Head Brass.. Extra 
Round Head Brass..... 10 @ 10&5 % 
Flat Head Bronze... .. often given 
Round Head Bronze ..35% 
Rogers’ Drive Screws _.... + +0 BO3GE 


Scroll Saws—sSee Saws, Scroll. 
Scythe Snaths—See Snaths, Scythe. 


Sets. 


Awl and Tool. 


Aiken’s Sets, Awls and Tools, 

No. 20, # doz $10.00 
Fray’ S Ad), Tool Hdls., N 

EOE, cthsecnsancctedd 25@25& 
Miller’s Falls Adj. Tool Hdis.. 

Mak. 3 BAR, B Bab ccccccsscccsene - cane 
pars s Combination Haft...8 doz $6 BD 


Brad Se 
No. 42, $10. 50; No. 43, $12.50. ,.70&10&5% 
Stanley’s Excelsior: 
No. 1, $7.50; No. 2, $4.00; No. 3, 
$5.50 3081 10% 


eee RR eee Ree eee Eee eee eee 





Nail— 
Ris csc cccesccvensy #8 ar +. 
Beli esassvecssuosedovans wr aw gr. $8.25 
Buck Bro6........-... eseccceseeesenes “27h6% 
Cannon’s Diamond Point...® gr.,$12, 20% 
Rivet, 
Regular list.... ssesee scenes POR1OE 
Saw— 
Stillman’s Genuine. ..# doz $5.00@7.75, 
40&59 
Stillman’s Imita...... doz $3.25@5.25, 
40&5@40&1 


Common Lever ...... ¥ doz $2.00, 40&54 
Morriil’s No. 1, $15.00; Nos. 3&4, $24.00. 


Leach’s...No. 0, $8.00; No.1 fotio@sos | 2. 
ach’ vo. 0. 
Nash’s 20£10@ 208108106 


THE IRON AGE. 





Hammer, Hotchkiss............ 00.0 2 
Hammer, Bemis & Call Co.'s Pan 


Bemis & Cail Go.’s Piate. . 
Bemis & Call Co.’s Cross Cut 
Aiken’s Genuine.... .......813, 


ROOT EH HORE Ee OH eee eee 


00 
terion...... . doz No, 1, $6.00 
= (Keller), No. 1, $15.00; No. 2, 
cpp acenncncnennanestnsaned ° 40k108 
4 Saw Set and Punch........... 50% 
tain H. R. Co.’s ee acecesenses 
* doz $15, “BOs 


Sharpeners, Knife. 
Parkin s. 


Applewood Handles...# doz $6.00, 40% 
Roseword or Cocobolo. ® doz 89.00, 40% 


Shaves, Spoke. 


DT in cadicvenonene Sere voveneseanen ecoces! 45% 
Bailey's (Stanley R. & L E. Ooh... 408 10% 
ee 
Shears— 
American (Cast) Iron.. = 7T5&1LORSS 
gerucege p Trimmers... # doz _ 7 
coe bit emer 
Balti eroaroen 

Heinisch’s, List, Dee. 

M1 bak 1060810810855 
Weintech’s Tailors DRAGNB s vcocesesed 

uality C. 8. Trimmers. .80@80&1 


quality C. 8, Trimmers. 
enarener 





heen — Co., Japanned ........... ‘O08 
Clauss Shear Co.. Nickeled, same list .60% 
BINOUIES. cc ccccvccccncsscsccnseseses List net 


Pruning Shears and Hooks. 


Disston’s Combined ergnias Hook and 
 .c0sa-necnceoens oz $18.00, 204104 

Disston’s Pruning ison # doz $12. 00, 
208104 


E. 8S. Lee & Co.’s Pruning Tools........ 408 
Pruning Shears, Henry’s Pat, # doz 
$3 .75@4.00 net 
Henry’s Pruning Shears, # doz 125 . 
50 ne’ 
Wheeler, M. & C. Co.’s Combinaticn, 
# doz $12.00, 20% 
Dunlap’s Saw and Chisel, # doz $8. 50, 30% 
J. Mallinson & Co., No. 1, $5.25: No.2 7.25 


Pan i We Gin cccncnscopspennnnsvqncend 60% 
Tinners’, &e.— 
Shears and Snips (P. 8. & W.)...... 20@25% 
Snips, J. Mallinson & Co............. B3ygs 
Sheaves— 
Sliding Door— 
M. W. Co., list aay 1888, -50&10@ 60855 
R. & E., list Dec, 18, 1885........... 55& 20% 
Corbin’s list...... .... Shorosocens 60&10&24 
Patent Roller. ..........s.ccseces 60&10&245 
Patent Roller, Hatfield’s.......... .... 758 
= Anti-Friction, list Dec. eit 
woore’s Anti Vristion....-.--7-2-2..-. 
Sliding Shutter— 
R. & =. ee Dec, 18, 1885........ mer 
Sargent’s list...... eocecccccccce oes 
Mending NSS ...cccccccccccesoses 60&10&10% 
Ship Tools— 
Te, & B,J. WRI. occcccccccccsesossces 20854 


Shees, Herse, Mule, &c.— 


Horse— 
Burden’s, Perkins’, Phoenix, at tactesy., 


Mule— 
Add $1 # keg to above prices. 
Ox, Wrought— 
Tom LOC. ...ccccccces ccccccccccsesese # Doe 
1000  lots..........006 occcccveses > oe 
GOO BD LOUS. 200 ccccccccecs cccccsoes # D 10¢ 
Shot— 
(Kastern C1 2¢ off, cash, 5 days. 
Drop, g aoe ocecccorcosecosccsoes $1.62 
odanisaminsiamiacinns 38 
on iM and C ba 60 # 25-® bag....... 1.87 
Buck and Chilled, # 5-® pag ........ 43 


Shovels and Spades— 
Ames’ Shovels, Spades, &c., list Nov. 1, 
1885 2 


Nore.—Jobbers frequently give 5@744% 
extra on above. 


Griffith’s Black Iron. ......... .... 50&104 
Mrseatn’s ©. B...ccccccccecccesces 10% 
Griffith’s Solid C. 8. R. R. Goods...... 204 
Old Colony (Sanford Fork a To Tool Co).35% 
St. Louis Shovel Co....... eos 7 
Hussey, Binns & Co.........0.555 -15@254 
Hubbard & Co....... cssseeeee nee 
SY Ss SPDs canceccnonecosvenenn 
Payne Pettebone & Son, list cna, 
BBs cccvcoccgeccecsncemp soessnsoaennee 30% 
Remington’s (Lowman’s Pat. )20&10@404 
Rowland’s, BIRO IFOR s.0cccccesce 10% 
Rowland’s Steel............. 60R5@60K104 
Shovels and Tongse— 
fron Head ....... povnevi ea 
ee eer eeed 0&104 
Sieves— 
BS TI BI on s000 5005 00000cen 50&254 
Buitalo Metallic, 8.8. & Co....... a 


Shaker (Barler’s a ) ord Sifters. . 


Ree eee eee ren eeenee sane 


seesecoees bis 00 





A. & W. Bilters 
NN i tiated amie # avon $2.00 
Gmich's Adjustable Sifters, ...® doz $2.00 










Smith’s Adjustable Milk Strainer. 
# doz $2.00 
Smith’s Adjustable T. & C. “pee. 
Steves, Wooden Rim— 
m. Plated. 


Mesh 18, Nested, ® Ges. 80¢ $1.00 
Mesh 20, N ? ° 1.10 
Mesh 24, Nested; ? oe suis” 


Skeins, Thimble— 


Western list............. -- 75&5Q@75&108 
Columbus Wrt. Steel. ‘Spectal net prices 
Coldbrookdale Lron Go. . - 608 
Utica P. 8. T. Serna 





Slates— 
School, by case........ 


eeeeee: SO@50R108 
®neps, flarness, &c.— 


& 8. Mfg. Co.,)...... wecvecnes 65; 
shen’ Bitoa’s (Sristol : boa 108 





Snatha, Scythe. 
List. 


Sgesoving Irens—See Irons, Solder. 


ee eee eeeeeeeeee eeeeee 


50&10@60810855 


Spittoons, Cuspidors, &c. 


Standard Fiberware— 
Cyaptice Ste-Inch, ® doz., No. 5, 88; 


og | and ai ineh, 6 8-Inch, No. 1, $4; 1 


Spoke Shaves—See Shaves, Spoke. 
Speke Trimmers—See Trimmers, 
poke. 


Spoons and Foras— 
Tinned lron— 


Basting, Cen. Stamp. Co.’s list....70&10% 
Solid Table and Tea, Cen. Stamp. Co.'s 
PMibncht:iwha nubs Scundsewadwentaiebe 70&108 
ST Rae S34a25 
CipeerPiated—46 mos. or 5% cash 30 
ayes’. 
Meriden Brit. Co., Rogers.......... 40&15% 
C. Rogers & Bros..... sapaakGnaens 408154 
BP coco cncécccexctccusieal 408154 
SIND, svon0nc008000 ond 40@410&54 
Wm. Rogers Mfg. Co............. 40, 15854 
Simpson. Hall, Miller & Co...... 40, 16&54 
fiolmes « Edwards Stiver Co...40, 1 
L. Boardman & Son..... cea ve ee HORIDGES 
Miscellaneous. 


Holmes & Edwards Silver Co.: 
No. 67 Mexican Silver........ 





No. 30 Silver Metal... 50k10R55 
No. 24 German Silver 5OR1L0R5S 
No. 50 Nickel Silver. ©. esses 50a54 
No, 49 Nickel Silver........... 50k 10855 
wm. rs Mfg. Co. 
rs’ Silver Metal... ....... at 10&64 
18 Rogers’ German Silver. . .6uaes 
22¢ a anaes Sliver. **, 50ROS 
OS 50@50&5 
German Sliver, Hall & Elton. .50&54 cash 
Nickel Silver........ 50&5@50£10&5% cash 


Din nb itithstnestuw a nhéneniatell 608 
Boardman’s N’ck’! Silver.40&744&54 cash 
Boardman’s Britannia spoons, case 
WOUB. . 0. . cece cece scene «+ SORIZG R56 cash 


Springs. Door. 


Torrey’s Rod, regular size. ...¥ doz $1.30 
Sears. | 8, # fr: ‘9 820.00 20% 


on et 1, 
aon 


Gem (Coil), list April 19, iaae.* mamas ondl 10% 
Star (Coil), list April 19, 1886,.......... OE 
oa SR nesccccakédnmcannaell onrokicn 
Cees hampion (Coil)........60&10@ 10&10% 


elphia, 5 in., “$5.00; 8 in., $7.75... 
Cowell’s.. m 1, ¥ doz, La “No.” ie 


Khaw. Door Check and Spring.25@30@354 
= Concord, Platform and Half 


Di ncdsas sseebhvis ab dxeenaee 6O@60k54 
clf’s Bolster Springs. .......0scccccees 254 
Squares— 
Steel and Iron............ 
Nickel-Plated.. .......... reer 80 £108 
Try Square and T Bevels. ..60&10@60&1¢ 
&104 
Disston’s Try Square and T Bevels.....50% 
Winterbottom’s Try and Miter. . -30&104 


Starrett’s Micrometer Caliper Squares. 


Avery’s Flush Bevel Squares.......... 40% 
Avery’s Bevel Protractor.............. 504 
Squeezers. 














Fodder .— 
nite oad an +++ doz $2.00 
Blair’s “ Climax” one @ COZ 23 
Porcelain Lined, No, 1 +++ doz $6.00. 
25&5 
Wood, Bes B.s.0.ccsee enosd 00, 35 
ood, Common..... 70@1,75 
Dunlap’s Improved doz $3.75, 20% 
Sammis....No, 1, $6.0u; No, 2, $#; 12, 
St Moss senevnabesnen oscbiune -256&1 
Jennings’ Star. # doz $2.50 
povee # doz Ae 0 


The : 
Dean’s..Nos. 1, # doz $6.50; 3s $3.35 


90; een, $2.50 

seeidibtintit...«. <icésdneee el 2 
DMN on6o 6ussecacncssagebuce beak blntel 40&5¢ 
Hotchiciss Straight Fiash....® doz $12.00 
Silver & Co., Glass........... # gro. $9.00 

Standard Fiber Ware—Sce Ware, 

Standard Fiber. 
Staples. 
Blind— 

Barbed, ! P and hana. coun » 7@7 
Barbed, occccccceceee #  8@8 


October 16, 1899 


SSS ———— 





Fence staples, Getyaniaca. 


Fence Staples, Plain...... {geben 


Steclyards........ ........40&10@5oq 


Stecks and Dies— 

















Blacksmith’s 

Waterford Goods............4 

Buttertield’s Goods......... wr eoS okies 
Lightning Screw Viate.... ......., 25@305 
Reece’s New Screw Fiates.. - BS R5@405 
Reversible Ratchet. treeeeeees BOS 
Gardner.,.......... Peecevececccecccceses 254 
' Stops, Bench. 
Morrill’s. ¥ doz 
Hotchkiss ... @ doz $5. 1 
Weston’s, N $10; No. $0 ed omos 
McGill's .... oents $3 
Cincinnati 

Stone— 
Hindostan No. 1, 8¢; Axe, § 

ag ise 854¢; Slips 
Washira Stone, tixira.....”. Wa ona 
Washita Stone, No. 1,........8 l5@l6e 
Washita Stone, No. 2..... --# DB 1i@l% 
Washita Slips, ag 1, Extra..# ® 37@40¢ 
Wasbita Slips, No. 1.......... R D 25@26¢ 
Arkansas Stone, No. 1,4 to6in® » 4 
Arkansas Stone, No, 1,6 to 9 in® 
Turkey Ol) Stone, 4 to 8in....... ¥D ae 
EE vee ns eh bien # D $1.00¢1. S 
= fa away Gets... vant D1 

e Superior ase. 3 

Seneca Stone, Gah 2. VS: wi 
Seneca Stone, High Round . 
Seneca Stone. Small Whets..¥ z ligt 

Stove Polish—See Polish, Stove, 

Stretchers, Carpet, 
Cast Steel, Polished........... di 
Cast Iron, Steel Points. ceneeew ee 
SNL 5 60-Snannnetaccensbacccvan i 
wnllard’s......... peasadensesonas 108 

Streps, Razor— 
Genuine a Sopsesovepeceee WOR5S 
Imitation “ ....# doz $2.00, 10&54 
ONO Das cihesacs ou5000 - phneeecend 204 
Radger’s Belt and Com. doz $2.00 
Lamont Combination.. & doz $4.00 
Jordan’s Pat. Padded, ‘lis v.1,° = is 
BOOTIOs ce vcctcascctececéceesccecs Lis 

Stuffers or Fillers, Sausage— 


ier’ “Caaeaen ¥ doz $20, 
..¥ doz, No. 1, $15.00 ; 








Perry No, 0, 
NE ceca truce cea 104 
Draw wut No. im Sees Siaeeneane 208 
Enter pus Mfg. Co..... 
og ee a 10" 
Sweepers, Carpet. 
EE OB in occcas: tssnacsse ¥ doz $17.00 
Hissell No. 7 New Drop Pan.#® doz $19.00 
eee ¥ doz $36.00 
SL MDs cncoceneneanuaa ¥ doz $24.00 
Crown Jewel, No, $18.00 ; No. 2, 
iso 00; No. 3, $20,00 
SIR. . ccusesccccssivecesecerén doz $15.00 
Ni cncnecevacceupencissec 06 ? dos 7.00 





‘ee, Brads, &c.— 
List Oct. 19, 1889. Standard Weights. 


Carpet Tacks— 


American Iron, Blued ........ 77 
Ani’ican Iron, Tin’d or Cop’d.7749% | 
Steel, Plain or Bright...... .... 75t 
Steel. Tinned or Coppered....... 758 | 
Swedes Iruu, Blued............... 758 | 
Swedes Iron, anes or Cop’d. i \ 
American Iron Cut Tacks.......... 


Swedes Ir. Uphol’rs’ Tacks, Blued. 754 | 
Swedes Iron Upholsterers’ so 
Tino seeeee 77348 | 


75 


ed 
Gimp and Lace Tacks, Biued. 
















Gimp and Lace Tacks, Tinned. ‘Trige “ 
Swedes iron Basket or Trimmers’ |S 
Pas 4 ase rcevacrvsscesesess + 010% « 
Mimera’ Tacks. ....250.0 oseccgees T7485 
Rill-Posters’ or Ratlroad Tacks. ..75% 8 
Bill-Posters’ or Kailroad Tacks, SS 
SL. Stn, pig tatekapanedbagd 7744/5 
Oe ge ee 40% 
Copper Finish, & Trunk Nalls..... 40% £ 
Cigar Rox Nails............ eo ence 508 | 
Zine Glaziers’ Points. .............. 508 | 
Picture-Frame Points........... +0508 
Lookin; —— BROMO sa coscceccccees 50% 
yy Orr 604 
Tin-Ca) aoa Trunk Nails...... . ..60% 
Finish Siinscnspnonsanaeite 70% 
Trunk and Clout Nails, Black and 
ee 723 % 
Common and Patent Brads 
Hungarian Nails.... ..... 
Basket and Chair Nails.. ‘ 
Leathered Carpet Tacks..... ... 
Miscellaneous— 
Double-Pointed .......... savdess oo 00s BLIGE 
Wire Carnet Nails... 08106 


riywouth Rock Steel Carpet Tacks. .:25 








October 16, 1890 


seen eeeeer esses 


Spr caai's, Regular Wat... 


Thermometers— 


Ties, Bale- Steel 


standard Wire, list...... coveess DORLORSS 
Tinners’ = Shears, &c.—See Shears, 


Tinners’, &c. 


Tinware— 


ned and Pieced 
Stampey ins. sienaunn 70&10@7 


Tire Benders, Upsetters, &c— 
See Benders and Upsetters, Tire. 


Tools. 
Coopers’— 


Bae J. Whit 


Albertson MEE, OO cccccsencasocosctyacss 25 
BEAtty’S....ceceesererereee ae-pcen 


Sandusky Tool Co 


Fhaves, Ct oeimnat TOO CO.......000ee 208 


Lumber. 


Peavies, “ Blue Line’”’. 
oe Peavies, Common... 
Steel Socket Peavies.. 
Mall. Iron Socket Peavies 
Cant Hooks, “Blue Line” 


Common Finish.. #do: 

Cant Hooke Mall. Socket Clasp, “ Blue 
Line” Fimish.......+ «seesesseessees #16. 00 
Cant Hooks, Mall. Socket ——-. 


 Femspetper rent 
cant. Hooks, Clip’ Giasp; # o Line” 


Cant Hooks, M 


eeeeeeeeeereessese Sererers 


Poles, Pike & Hook, # doz., 12 tt. 
Pe 50; . ft., $12.50; ‘16 ft., "$14.50; 


is ft., $17.50; 20 ft., $21.50, 


ft., $16.00; 20 


Pike Poles, pot ironed, #4 * ~, 13 % 


005 : 
ff sign 00; rs te “36.00 


Sett Poles, # "doz, 12 ft., $14.00; 14 


ft., $15.00; 16 ft., $17.00 


Swamp HOOKS. ......0.00+ +000 # dos $18.00 


Saw. 


Atkins’ Perfection.......... -B doz $127.0 
Atkins’ Excelsior...........++ a ~ 00 
Atkins’ Giant .......6.0e0seeee 


Tebacce Cutters—See Cutters, To- 


bacco. 


Transom Lifters — See Lifters, 


Transom. 
Trapse— 
Game— 
Newhouse... 


we x elite. So. 


Thimble Skeins—See Skeins. 








Pike only, # % doz 
$10.00; 14 ft $11.00; ale ft., $13.00; 18 


eee reeeeereneenee 


Oneida Pattern.......... ...s.c+++ 
dame, Blake’s Patent......-.--- 


THE IRON AGE. 
——" Mouse and Rat— Sargent’s. ... asia 108 Well Buckets, Galvanize d—See 
: ‘- 





0% 
Mouse, Cateh- om alive....#dz $2.50 15¢ 
Mouse, Bonanza........ ¥doz ke eH 
Mouse, Delusion............ # $1.00@81.25 
Rat, Poccceccceccccccs # gr $10.u0, 10% 
BROOD, cc ccdedcicccsoces vevesees oe oS 


CHCIORE 0000000 covsacccccccccce or 25 
otchkiss Metallic Mouse, 5-hole traps, 
# doz., 90¢; in full cases,¥# doz..... 75¢ 

Hotchkiss Imp. Rat Killer... ® gro $18.50 

Hotchkiss New Rat Killer...®# gro $16.50 


Schuyler’s Rat Killer......, <# gro $15.00 
Triers— 

Butter and cheese .........-..eseeeecees 25% 
Trimmers, ™ poke. 

NG. s ccc vasccetsecue ¥ doz $10.00 

DOORTTT . oc cccceccccceocescccsces teces Soka 10% 

Ives’, No. 1, $15.00; No. 2, $12.00 ee doz. 

55&10% 
DOs .dds-eceeavenssens ¥ doz $9.00, 20% 

Cine Rs niccasctcnssescandens cdsdéeeue 258 
Trowels— 

Lothrop’s Brick and Pinsteries, 

v0k10R5@854 

Reed’s Brick and Plastering... ....... 15% 

Disston’s Br’k and Piastering.......... 25% 

Peace’s Plastering..........cceseeeesees 25% 

Clement & Maynard’s...........+0s+-+ 20% 

Rose’s Brick. ........-ccscesecceenes 15@20% 

BPOROS BeICR 0000 -cncccccercvcscsccccess 25: 

Worrall’s brick and Plastering ions 20% 

GOREER oo vcccerccscoccsveccosccsesess «+0708 
Trucks, Warehouse, &c.— 

B, & L. Block Co.’s list, ’82..........++- 40% 
Tubes, Boiler— 

See Pipe. 

Twine— 

Flax Twine— BC. B, 
No. 9, and 4 ® Balls........ 2 B34¢ 
No. 12, 4 and 44 ® Balls........ 25e 33¢ 
No. 18, 44 and 4¢ ®Balls........ 22¢ 32¢ 


No. 24, 4 and 
No. 36 and 31¢ 
No. 264, Mattrass, {and  B fails oo@s4e 
Chalk Line, Cotton, 4¢ ® Balls 

Mason Line, Linen,  D Rallis 
oy ee Hemp, 36 and 4 ® Balls. Gorm 





3-Ply 5 DD Dic ccaccces 16¢@1614¢ 
3-Ply Hemp, V6 ® Balls...... peti 
Cotton Wra 5 Balls to D ..15¢@1 

2, 3, 4 and 5- lute, 44 ® Balls....... 10¢ 


Wool Sediband, Pradcak taccuavaenete ¢ 
ree ani headed ee mama ¢ 
Cotton Mops, 6, 9, 12 he Stee. .18é 


Solid —_. Capes cocceseced 50&10@50810854 
Fisher & Y Norris Double ms 15&1048 
Stepheng’........ Satins envennsedls 25@308 
PORES. ccccccccccccccess estecesees -20@254 
WORD. oc cccccceccccces sdadeuccasseseees 554% 
ee Sea rr 405 
MGIB. .ccccccccce-coccoscces seed 1 
PE EDL vans ssnesavesacdude 40@40&108 
pemeen invicnete eteneneetll oe 
Fils cecececococeves oe -eecvcceses 
WEIS, oc nrcoccscccccoveneced Presty Sti 
Backus and Unlom...........ssssceesses 404% 
Double Screw Leg.........e.ssee00s 15&10% 
Ds sanéthdtetanneoadsenncdaden 20@25% 
Simpson’s Adjustable..... ose cade 
Os occaneccnctccvscese wedeces cece BOS 
Saw Filers— 
poner 8, Nos. 2 os.oas seen sed On 
anansceseere 0&10% 
Stearn’s Silent Saw Vises Sesecad 


gs ~~ 


Miscellaneous. 
Combination Hand Vises..... # gr $42.00 
Cowell Hand Vises... .........sssseeeee 208 
DED FEIID ccc cccccescsoseddanen 108 
GORE. - caceavecedcvedseiedesd 25&1 
Enterprise Pipe Vises, each......... $3.00 


W agon Bexes—See Boxes, Wagon. 


Washer Cutters—See Cutters 
Washer. 


Wagon Jacks—See Jacks, Wagon. 
Ware, Hollow, Enameled, &c. 


Cast Iron, Hollow— 
Stove Hollow-Ware— 








Ground... -55&5@60R5S 

Unground....... --65&10@6521085¢ 
White Enameled-W are— 

Maslin Kettles. .............++ oon 

Boilers and Saucepans.......... «+++ 
Tinned Boilers and Saucepans. . «ie 
Rustless Hollow-Ware.......... 50@50K5% 
Gray Enameled-W are— 

BOR inc nce scccccccecsccccsceegccssses 50% 

Maslin Kettles............... 60&10&10% 

Boilers and Saucepans..... ...... 40&5% 


Lnameled— 
Agate and Granite Ware, list Jan. 1, 
ininandtcesaed a. conte faked 10% 
——_ ne Ware...dis 33442104 
ettles. 
ae ya ae 





Inch. 8 9 
Each....55¢ 60¢ 65¢ 75¢ 
Standard Fiber— 
Per Dozen 
Plain. Dec’r’d 

Wash-Rasins, 1044 in.. . $2.00 25 
Wash-Basins, 12 in.... «. 2.25 2.7 
Keelers, 1144 in..... oe 4.06 
PRR 8.0C 
Spittoons, “ Daisy,” 5 1n.... 4.00 4.5€ 
Peck Measure........ .cccce 4.00 
Half-peck Measure.......... 3.50 


See also Pails. 
Indurated Fiber—25t 
Spetioons, No. 2, . Di cccnssccccsvull 
ee, Ringed, # doz., No. 2, $4. 


Washtu Nested, Nos. 0, 1, 2 and 3 ‘a 
CO OE Eee $7.50 
Ktelers, Nested, Nos. 1, 2, 3 and 4 (4 
pieces), # MR ic acart eae $3.70 
Butter 


wis 15, 17 and 19-inch (3 
ett WD ccc csccccccsctaccues $2.25 
quid Measures, pt., qt-, 2 qt. and fun- 


nell (4 pieces) : WE cnnadtesabecchene $3.00 
Dry Measures, 1, 2%, 4, 3 and 16 qts.(5 

PAT ees. $3 00 
See also Pails. 


Silver Plated, Hollow— 

4 mo. or 5 % cash pea int, 
Reed & Barton.......... .. 
Meriden Britannia Co....... + \goase 
Simpson, a & Co. eo 
Rogers & Brother.......... a 
Hartford Silver Plate Co . t 40&5&5% 
William Rogers Mfz. Co....... 


ree a 


I icneces 6% % & M1 
Washers... Oey She om 85 3 8 8 
In lots less than 200 b, # D, add i4¢, 5-3 
boxes 1¢ to list. 






Wedges— 
BIG. cv cosceccccccccescecce ecesece --- 8 BD Sige 
a eeeces --8@B4 ¢ 
Weights, Sash— 
BORD BiG live rcacconsictisece # ton $18@$19 


689 


Buckets, Well, Galvanized. 
Wheels, Well. 
8 in., $2.25; 10 in., $2.70; 12 in., $3.25 


Wire and Wire Goods— 
lIron— 
Market, 





Br. and Ann’d, Nos. 16 oe. ae 
Bright and Ann’d,Nos, 19 to 26 ag 


Br. and Ann’d, Nos. 27 to 36...... 

De cvddindede lintiae inte diedidtee 
Tinned Broom Wire, 18to21, # b. ae 
Galvanized Fence, Nos. 8 and 9.......6o% 


Annealed Fence, Nos. $ and 9......... 
Annealed Grave, Nos. 10 to 14. 
Brass, list Jan. 18, 1484 
Copper, list Jam. 18. 1884.............. 
Barb F. 





Stubs’ Steel Wire ......-. 7: 00 to 2, 
Steel Music Wire, Nos. iste. wee @ 
Photare Wire. .....ccccoe os New list 509 
Wire Clothes Lines, see Lines. 

Bright Wire Goods— 
ae ooseee BOS 


Wire Cloth and gg 


Painted Screen Clo 
¥ 100 sa" ft 


Galvanized Wire Net tting.. pecee 


Wire Reope—See Rope, — 


Wrenches— 


American Adjustable.................. 
Baxter’s Adjustable “S ” . 

Baxter’s Diagonal . ate 
Coes’ Genuine ..... 








Lamson & Sessions’ — ” 70&106 
a 8S. & W. Agricultural. . 

irard tral....... 75 @ 7F&10 
Lamson & Sessions’ Agric’! = ° 
Bemis & Call’s 

Pat. Combination. .............. aoe BB 

Merrick’s Patterm......-cccccccccoses 

Brige’s BOAUTR. ssnoce eocccccentes 

y er or Gas Pipe..........+ .- -40&5S 

BT i dnunedtensdaauncrameanal 0s 
Aiken’s Pocket Gright).... " “$6.00, aw 
The Favorite Pocket 2 doz $4.00, 40% 
Webster’s Pat. Comb ood écccses 25% 
Boardman’s. 20&10¢ 
aes Ready. 25854 
Dewsbus's Engineer S008 
A -50&2g 
some, Nickeled 40&25 

We Diacecesncene we -55&3g 
Diamond Steel............... 55&38 
Cincinnati Brace Wrenches.......25&104 


Tafts’ Vise Wrench............ . 5510835 


Wringers, Clethes— 
List March 11, 1889, 2¢ cash. 


Wrought Goods— 
Staples, Hooks, &c., list Jan. 72, pase, 
15@ 85% 





PAINTS, OILS AND COLORS.— Wholesale Prices. 





Animal and Vegetable Oils. 


Linseed, City, raw..per gal. 
—" Gey. bolled. was 





nseed estern, raw..... .. 
Lara, City, Extra Winter. . ss 


Cotton- seed, Crude, prime. 
Coen csen, Crude, oft 
cétton-seed, Summer Yel- 
low, prime pccccccccescoces 
Cottonseed, Summer Yel- 
low, 0 


3 . 
hale, Crude ° 
Whale, Natural Winter..... 
Whale, Bleached Winter. . 
Whale, Extra Rleached.. 
Sea ipplePhant, Bleached 
mu Crude, Sound.. 
Menhaden, Crude, Southern 
Menhaden, Light Pressed.. 
Menhaden, Bleached W’ter. 
Menhaden, Extea Bleached 
Tallow, City, prime......... 
Tallow, Western. prime. . 
Cocoanut, CWPIOR. .ccccccece 
Cocoanut, ——. waneeeeeses 
Cod, Domestic . ese 





Mineral Oils. 


Slack, 29 gravity, 25 @ 30 


_ ara al 
— 29 gravity, 1B cold 


Grinnic., 20 gravity, Samu summer. 


® 686660988 





ee 


9% Leal Amn. Whi 
8 Kegs, lots less than 1000 B.. @7% 


Cylinder, b filtered .... 14 @ 20 
Cylinder, d@ ard, st’m refined 10 @ 18 
Paraiftine, 23g @ 2h gravity. 124%@ 13 
Paraffine, 25 gravity........ 1Lg@ 12 
Paraffine, 28 


ne, 2a gravity senses 1059@ 
Paraffine, .21@2gr'ty .. @ 14% 
ne, red,2244@23 gr’ty ike 18 


a 
a 


Paints and Colors. 


Barytes, Prime bei loiiiands 





ton.$21.00 @22.50 
Barytes, Amer. renned 20.00 @ .... 
Barytes, Amer. No. 1....18.00 @ .... 
Barytes, Amer. No, 2..... 16.00 @ .... 
tes, Amer., off-color.13.00 @15.00 
Blue, “Goiestia iecesete nan 66 8 
Blue, Chinese ...... @ eccecece 60 @ 55 
Blue, Prussian...........+. 2% @ 40 
7. Cianene dlrenainet 10 “ee * 
wn, pen segceconees 
Brown, Vandyke,Amer.. 3 @ 34% 
Brown, Vandyke, peewee 6 $ 8 
Black, American Drop.. 8 10 
Black, English Drop...... 122 @ 4 
Black, Frankfort, Drop.. 56@ 18 
Black, Lamp, common. 2@ 18 
Black, Lamp, medium.... @ 2% 
Black, Lamp, prime...... 7@ 388 
Carmine, No. 40,in bulk. 3.10 @.. 
Carmine, No. 40, in boxes 
DL eae 3.20 @ 
by No 40, in ounce 
ats. ah nice ean dis 4.20 @ - 
chalk. ~ bulk.... @ton. 2.50 @ 2.75 
Chalk, in bbls. ‘#100 B 30 @ 35 
China’ Clay, English... 
ton.13.50 @ 18.00 
China Clay, Southern...10.00 @ 12.00 
Cobalt Oxide, Baek. « BOO @ secs 
Cobalt Oxide, black.. .... 
ots 100D.2.60 @ 
Cobalt, Oxide, blnck seen : 
less 1000°2.65 @ ... 





Crocus Martus, Engl.® B. se ag 
Crocus, American . 1 3 
Green, Paris, in buik 14 @ 14% 
Green, Paris, 170 @ 1 
BE on cnatadsge+anecennse 144%@. «i115 
Green, Paris, small pack. 16 @ 21 
Green, Chrome, ord pany 8 @ 18 
Green, Chrome, pure.r.. 282 @ 2% 
ng., B.B. white 9 @ lw 


Kegs, lots 1000 B to 5 tons. @7 


Kegs, lots 5 tons to 12 tons.. 
Kost jets 12 tons and over.. 


@ 
@ 
pall = ° oe 25% tin 6 
to keg price. ... .. 
bist ® tin 
aS add to keg price........ @ 
Lead, White,in oil, 1 to 5 ® as- 


sorted tins, add to k 
Lead, Red, bbis. and 
Lead, Red io 


Litharge, k ‘ 
Litharge, bbls. and }¢ bblis..... 64% @ 


Terms, &c.—Lead and Li —On 
lots of 1000 D or over, 60 days’ time or 
24 * discount for cash if paid within 15 
days of date of invoice. 


Ocher, Rochelle.......... -- 1.35 @ Hs] 
Ocher, French Washed..... 2 
Ocher, German Washed... 
Ocher, American........... 
Orange Mineral, English.. 
Orange Mineral, French. . 
Orange Mineral, German .. 
Orange Mineral, American. 
Paris White, English Cliff- 





ee 
“sea 
ex” 


oa 
ede 


GI, cc ccesccccccecoascese 90 @1.1 
Paris White, American..... 70 @ 80 
Red, Indian, English....... 54@ 7 
Red, Indian, American.... 2@e 6 
6 eee 9 @ il4 

ehegeuecegecbese 9 @tll 


Red, Tuscan 
Red, Venetian, American... 
B® 100 B.1,00 @1.35 
Red, Venetian, Englisn.... 1.256 @1.75 

Sienna, Italian, burnt and 
TE a nckcndninennne he 
Sienna, Ital., burnt Lumps 
Sienna, Ital., Raw, Powd.. 
Sienna, Ital., Raw Lumps.. 
Sienna, American, Raw.... 
Sienna, American, Burnt 


rt 00 Ot OH 
$055 Secde 
¥, 





and Powdered 1 1 
Tale, French 1 1 
Tale, American 1 144 
Terra Alba, Fr’ch. ® ‘Too Y 72 80 
Terra Alba, English ....... 80 @ 85 
Terra Alba, American No.1 70 @ 75 
Terra Alba,American No.2 38 @ 40 
Umber, Turkey, Bnt. and 

tg lacanct #D 3kK@ 4 
Umber, Lurkey Anit.Ln 24e 8 

mber. Turkey, Raw and 
umeee sareane eet acs mae 

mber. Turkey, Ww ps 
Umber, Tu.key,Bnt. Amer. ie i 





Uusbes, Turkey.R’wAmer. 1 1 
Y Chrome wg ps 





Vermilion, Americ. Lead.. 11%@ 13 
Vermilion, rel bulk. .. @ Tis: 
. ‘er, bags. a 
Vermilion, Quicksilver, ” . 
smaller pkgs.............. -. @ 82g 
Vermilion, lish Im 85 @ 87% 
Vermilion, tation, = 8 @ 2% 
Vermilion, Trieste... -- 873@ 90 
Vermilion, Chinese 90 @ 95 
Ee aman. #100D 40 @ 45 
Whiting, Gilders’.......... 50 : 55 
Zinc, A =  D ig 5 
Zinc, French, Red ines Ole a 
Zinc, French, Green Seal. .. @ 
Zinc, French, V. M. X..... .. @ 7 
Zinc, Antwerp, Red Seal... .. @ 7% 
Zinc, Antwerp, oon aor - @ Bs 
=e. ag ln oe: - @ 6% 
ne, V n py 
Seal, lots oft ton and 10K@ 11 
DUE ccvcccccesocvcececess @ 
lots less than 1ton ...... 1 @ iis 
Zinc, V =. f Poppy Oil, 
Miisdcnanedanevess @ 
lots of 1 ton and over i0 @ 


® 
mH. 
BF 


Lots of less than 1 ton.... - 10% 


Drscounts.—French Zinc.—Discounts 
to buyers of 10- bbl. lots of one or as- 
orted es. 1%; 25 bdbis. 2% , 50 Dbis, 
4%. No discount allowed ‘on less 
than bbi. lots. 


Colors in Oil. 





Blue, Chinese @ 4 
Blue, Prussian @ 45 
Blue, Ultramar.ine @ 18 
Brown, Vandyke @ 12 
Green, Chro @ 13 
Green. Paris @ 18% 
Sienna, Raw @ 13 
Sienna, Burnt. @ 13 
Umber Raw @ 10 
Umber, Burnt @ 10 
Glue. 
Low Grade....... wee 8 @ 10 
Cabinet....... Gdncevececseces:: IS: 3S 
Medium White............. 13 @ 16 
Extra White. ............... 17 @ 2 
FBFORCR...cccccccccccccccccsee 10 @ BBG 
Pe cosocerecnscecensees 10 @ 16 
I ace coccceseesee co cee, 1S G@ BB 





THE IRON AGE. October 16, 1899 


CURRENT METAL PRICES. 


OCTOBER 15, 1890, 
The following quotations are for small lots, Wholesale prices, at which large lots only can be bought, are given elsewhere in our weekly market reports, 












































IRON AND STEEL. Tin Boiler Plates. High Brass Rods, 
Bar Iron from Store. CEE, MES. .ccccce Be Siceecd)cewn @ $13.50 over pteoe Sona Ba ete. Goth tnebsie°°°"" 20¢ 
CK, Mewm......: 112 sheets.... .... @1875 ch to 1 inch diameter, inclusive...’ 2¢¢ 
Common Iron : 
44 to,2 im. round and square. 2 00 @ 2.10¢ IXX, 4x8... .... 112 sheets ..... .... @ 1525 Mow and bens thas _ eee, ate ao 
X76 TOL M...... «00s Hexagon, Octagon and Square, 2¢ ® ® adva: 
"acted ond equare.. Copper. over homed Rods. Sa ¥ ® advance 
hos in, x 34 to 1% in Bee snenes tw 2.10 @ 2.30¢ | Dury: Pig, Bar and Ingot, 4¢; Old Copper, 3¢ Spelter, 
thems a eabe ® 2.30@2.50¢| 8. Manufactured (including all articles of | puty: pig, Bars and Plates, $1.50 @ 100 b. 
aad hie round and b 2.20@2.4¢¢| which Copper is a -omponent of chief value’. | wogtern Spelter ..... 6% @ 6% 
Bands—1 to 6 x 8-16 to No. 12.....@ B 2.40 @ 2.60¢ 6 < ad valorem “Bertha” . : ; se zs bapestitbeties , a ? te 
“ Burden Best’ Iron, base price..@ D........ 3.CO¢ Py aaa 
= “H. B. & 8.” lron, =. . 2 B09 Ingot Zine, 
Ne aD, BM idiccinemcct anes nash nioeseionnne CW e a. cn mee 
Norway Bars .........-.....0eeesceeeee eee ees ‘ Baltimore Grade..... . . ...... + DIB | 90D Camis ooo one vcceccecoccccccese 8 
ND wen wnten vase sounston oansae sain Daal SUE osaxecs antoon eee Goan ae 
Merchant Steel from Store. E Lead. 
Per pound Prices adopted by the Association of Copper 
-Hearth and Bessemer Machinery, “| Manufacturers of the United States, June 27, Duty : an 8 art eo. Old Lead, 2¢ 9D. Pipe 
am. Li yl one Sleigh Shoe, base one 1890, being quotations for all sized lots. Pave ects vb eis 
price | RE RE De akeee can sepenentas ae+ sdbWadwaccal m4 
Beot Gast steel Machinery, tase pricein °° | gg | Welghtspersquarefootand prices | Pipg wibject io trade discouat. gy 
eae acter Ss 46 84 per pound. Tin-Lined Pipe, subject to trade discount... _. ing 
nl i “a — — : Block Tin Pipes, subject to trade discount....._45¢ 
Sheet Irom from Store. g & & Sidididigidt¢ 3 _ | Sheet, subject to trade discount......... ove BE 
é 5 Zisizisie\"s i 
Common Americas. & @. Cleaned. | * . = ; ; eles 2 ¢ l= Solder 
J ts Ss G Rca cekecknan  ded0% 
825 @ 3 3.80 2 2 ¢/silalel|zisa\lele 4 aera eran) ¢urat Ss: “ 
. rere eer} Se cerivniceetnis in: ahead 
3.45 wen 3.75 30-72 5 | 25 | 2 | 26 | 27 | 28 | 31 tia prises cf é the ma y other quailiter ef Solder 
= one 4 72 > % * ° = = * in the. pores indica te by private brands vary 
. vee 0 4. 6—06-——__— acco: © composition, 
B. B. 25 | 25 | 26 | 28) 30) 34) 38 
D.5.00 @... 4.75 48—96— ——| 25 | 25 | 27 | 29 | 31 | 35 . 
D 537K ome 48 96 | 25 | 25 | 28 | 30 | 32 | 38 Antimony 
Db, 5.75 a 5.50 60-—96-————| 25 | 25 | 30 | B2 | 37 |....| ..-].-- | COOMBOM,.......cc05. 5 cece coccece succes 8 ba: 
DB, 6.12% --- 5.85 60———_—96 | 2 | 26 | 31 ]....) ...]..--[--c0]..0. | Hadlett’s, ......0. . cccccccccccece suces “ Zile 
Bb, 6.50 eS Pee ‘ 84 ——96———_ ? a Sbanl Kook cakdees oeeiinee 
icoo acnocall Chan atlases M. 
lean ii <ataianbiaann Ldncait- tonioneb ag Bb 4 Over 84in.wide! 28 | 30 
Cold Rolled B. B...... ..... e EEE Prices in Ingots. 
Oraig Polished Sheet Steel....... een Soe tay = Bath Sheets... .. $3 = oo ne . os $2.00 ® D in lots of 1000 PD and over. 
English Steel from Store, er pound.... ....-.... . $2.25 ® ® in lots of 500 D and over. 
ng ae : Bolt | Congas, 54 inch diameter and over, . $2.50 ® B in lots of 100 ® and over. 
BOSS Keecccesscocboneee easeos. ee 5 6 tuches tn diameter end less, 3 omnes . 
Extra Cast n) Sunsn nena a ve 16 @ 17 $ ee a com ieanil prices of Sheet Prices Per Pound on Rolled Sheets 
Best Double Shear nicharonneiulen ~ Meciaiagalal » 15 ¢ opper of the same thickness. (Brown & Sharpe, Standard Gauge.) 
Sermeaeteeh, Bek SF Copper Bottoms, Pits and Flats. pa 
DS incite snat‘NasseneenensSouee Do ¢ Wider than. ............. 2 tn.|10 tn. |14 in. |18 in.|22 in. 
2d quality , m8 ¢ Per pound. | And including............ im in.' 14 in its in, 22 in. | 24 tn. 
8 Cast. Steel, ist quality......-..-...@ D158 ¢| 14 ounce to square foot and heavier............2 = 
2d QUality.....-..+cereerevnsseensses sees 14 ¢| 12 ounce and up to 14 ounce to square foot. ....30¢ 
quality Tirirytrsss"*"""@ @ 121¢¢ | 10 ounce and up to 12 ounce............ ....+-. 58¢ | Up to Ho. 30 pnelusive. .. 168-60 /05 00/68. 80/08 .08 168.20 
R. aushet's “Spe ec cial ctteeecteeeeees see ¢ ee en cetarees 2:70| 3:80) 8.00] 3.20] 3.40 
WIG coc cccvcccces Careles over 13 inches diameter are not cl ; Nos, 27 and 28...........+ 2. -90; 3.10) 8.30) 3.50 
METALS, as Copper Bottoms. 
Tinning. Sheets, thinner than No, 28 and wider than 2% 
Fin. rer ® . > inches, special prices not less, han 85 per pound. 
ee, TRIO... «sick oe Sondhadeuded see dees te Tianing sheets on one side, 10,12 and 14 x48 an Feces sane for sheets cut to particular 
Btraits. cdbbetnemn bain bape umes <k:.c6s enh PE) Cw clncsens, onschivasthateiesiadkecmed ieee 
d under, 50 cents per ounce. 
Straitsin Bars ........ . vance + evceeseeeedl ¢| Tinning sheets on one side, 30 x 60 each........ s0¢ | Sheets rolled to Sot in. an 
For tinning boiler sizes, 9 in. (sheets 14 in. x 60 a soem, Po eeeee pee se ee eS 
Tin Piates, oo ponent arasethr ee: Snotacs ‘ui “oo 
r tinnin er eets 14 in, x , 
Charcoal Plates.—Bright. Per bor. in), each .. Bie _ Laetitia ; Seas cute Guat 1 Alaminam Tebdieg 
Welyn Grade cooceces IC, 10x14.. .... @ $6.°0 | Four timning boiler sizes, 7 in. (sheets 14in, x62 | From & per pound upward, according to size and 
, eee eee IC, 12 x 12, @ 6.75 BPG 605 -wencicctnc cessbeesh, ccrodicances 12¢ thickness of walls. 
a «ee. 10,14x20., ¢ 6.50 | Tinning sheets on one side, other sizes, per 
ms = cvccvece C, > x > => square foot...... ......-. aeifiteeaese hn ical 2Lo¢ Aluminum Castings. 
sintg, Ome ee ir Be 4 g oo For tinning Dott sides double the above prices. PrauhBe cénta ugwesile per pound exten ever tho cnet 
a Seem ae TA, 14 x 2 @ 8.00 ished Brass Copper. of the metal in ingots, according to the number 
z o000 Nee it 2 ry Flas = ? wanted, weight, the difficulty of casting, cost of 
. ’ x 14 x 48. terns, &c. 
ee «DX, 12% x 17 @ 7.50 | 14 and 1602. and heavier. 31¢. By the case...30¢ ® BD ee 
Calland Grade bene oi ae 14, $ 4 12 oz. and ghee == By the case... .32¢ BD Alaminum Wire in Celtis. 
. . od IC, 4 x =. @ $0 14 and 16 oz. and heavier. .44¢. 12 02........... 87¢ 4D shrown @ Gharre, Slanderd Goute.) 
covccce ’ . 5 O Tut Per 
“4 : ool = - = $ 4 Reeaens - All numbers up to No. <4 (.064 in.) inclusive..... - 6.8 
ean z 7 Nos. 15 (.05706 in.) to 22 (.02524 in.) inclusive.. 3.26 
Aiarey Grader TQ wae. cc. @ fis | OG) SC | | |) | | | eee dinre te and So iseu ny fncluatven. 3:3 
° 12x . -_—— — |-— |-—|-—|-—_| — clusive ° 
“ ee. IC, 14 x 20, @ 6.00 8-14 6-12| 39| 35| 82] 31 29 | 26 ee 014196 In.) and $8 012041 in.) Inclusive 4.00 
« “ 20 x 28 @ 11.80 15 13 | 40/ 35 | 33) 32 81 30 | 27 Nos. 29 -011257 in.) and 80 (.010023 in.) inclusive 4.25 
. oe 1x. 10x14... TAT 16 14| 41) 36) 34) 83} 82) 31)! 27 | No. 81 (.008028 in.) 4.50 
e 4 TURE @ me |B] Bl a) | | Hl B| &| B/S : £68 
“ ee ee IX, 14x 20.. 2... 3g 7.15 19 i7| 45| 39| 37| 36| 35| | a1 | NO 5.25 
ss O sane : 20 x 28., 14.25 20 18-19 | 46| 41| 39] 38|] 87/| 36| 33] No. 5.75 
= » pela EE Een. one 5.65 = 2 S i a * 54 = 4 No. : :3 
“a ‘ . J . . 
Go tami, | 8 Bl al al S| 8] 8] 8) Slee 88 
Coke Plates.—Bright. | va) Sel oil el a7 | 46! 451 47 | Nor a0(OOMIEd Ind... cocccicc cients 16000 
Steel Coke.—IC, 10x 14,14 x 20,.. .... -@ $5.60 in Spooling, on 1-pound spools, 15 cents pound extra 
; 10x20. .... @ 7.75 | Copper Bronze and Gilding Tube, 3¢ # ® additional. Spooling, on 1¢-pound spools, 5 cents Led pound extra 
IX, 10x 14,1620. ae $ Brazed Brass Tubing. (To No. 20, inclusive. gunman ice 
BV Grade.—IC, 10 x 14,14x W., @ 5.60 | Above 5-16 inch to 3 inch, inclusive ..... . 1.2.2.0. ase ( " ; emi ¢ 
Plain, above 3 AMCD........6-sceccseeceseeeecceeeeerecss ‘“epill ¢ 
Charcoal Plates.—Terne. Pisin, i. ee edacbancecosvenceceqsesesssoseuse evecee ech “emo ¢ 
Dean Grade.—iC, 4 x20 eect ead Le $5.40 Plain, inch ae éi-ot Lead ‘ > ig 
XB. ....... a Fancy Tubing, Brass, to No. 20, inclusive...... ¥ . 
epee gS peel ei at tee 
eeeeee +2 j| BP RRRAPEAELY SEDER B20 Vee e er eee eee eeeeeeeee eeeetee eer v Dp s 
Abecarne Grade. 70, 14x 20.. 5.10 gross 19.0 
~ ee bide = Roll and Sheet Brass. " scrap & Grose ton "Ia.n0 
, ap 12 10 Discount from list,........-...csseseesscoeeee-908 | BUPOt HOMes en ee ceccecccccccceceee E008 bom 00 





